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 The Australian Expert Group in Industry Studies  (AEGIS) 
 
AEGIS focuses on industry ‘mapping’ so as to illuminate the dynamics of growth and 
development. This mapping differs from more usual maps, such as those provided via 
input-output data, in that it seeks to reveal and analyse the drivers of innovation in the 
industry. AEGIS focuses on including the players often neglected by traditional 
approaches because the drivers of innovation (change) are often outside what is 
normally considered to be the boundaries of the industry sector. AEGIS focuses on 
explorations and analyses of innovative capacity, technological bases and development, 
and on the collective infrastructure (eg. test, R&D or training facilities) needed for the 
further development of the industry.  
 
The AEGIS research team includes:  
Jane Marceau, John Houghton, Phillip Toner, Karen Manley 
Ester Gerasimou and Nicole Cook 
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Preface 
This Preliminary Report has been prepared by researchers at The Australian Expert 
Group in Industry Studies (AEGIS) for the Commonwealth Department of Industry, 
Science and Resources. It is intended to provide a preliminary 'product system map' of 
the building and construction industries which defines the system, identifies the major 
segments, describes key industry players and institutions and provides the basis for 
exploring relationships, innovation and information flows within the industries. 
This Preliminary Report is the first of a series of five which will explore the building 
and construction product system in some depth. This first report does not present 
original research, although it does include some new interview data and analysis of a 
variety of written sources. This report is rather a reformulation of existing statistical and 
analytical material from a product system-based perspective. It is intended to provide 
the basis for subsequent studies by putting what is already known into an alternative 
framework and allowing us to see it through a new lens. 
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Introduction 
Industry analysis has traditionally focused on sectors, which include groups of firms 
with similar characteristics, engaged in similar production processes, producing similar 
goods or services and occupying similar positions in the economy vis-à-vis other 
enterprises and institutions. More recently attention has turned increasingly towards a 
focus on chains, clusters and complexes (see Marceau 1994). These  approaches focus 
on the linkages and interdependence between actors in a network of production. They 
offer a new way of looking at the economy, which is more in line with the changing 
character of market-based capitalism  from being hierarchical to alliance in character 
(see, for example Dunning 1997, Roelandt 1998 and Roelandt and den Hartog 1998a 
and 1998b). They also reflect the increasing complexity, or what nineteenth century 
economists called the ‘roundaboutness’ of production; and the increasing demand for 
complex product-systems which combine many components, manufactures and services 
into product-systems that provide customers with systems solutions (see, for example, 
Houghton, Pucar and Knox 1996).   
This report takes a variant on cluster analysis and, more specifically, the systems of 
innovation approach as its starting point. In order to understand knowledge-based or 
learning economies it is necessary to understand technical change and innovation 
processes. The systems of innovation approach shows that the strategic behaviour of 
firms and the interaction and knowledge exchanges between firms, research institutes, 
universities and other institutions not only lie at the heart of innovation processes but 
are linked together in patterned ways. Innovation and the upgrading of productive 
capacity are seen as a dynamic social process that evolves more successfully when 
closely linked into a network in which intensive interaction takes place between those 
'producing' and those 'purchasing and using' knowledge and those regulating the arena 
(Roelandt 1998).   
Differences in national and regional innovation performance, and related variations in 
economic performance, can be partly explained by differences in the density and 
coherence of innovation linkages within industrial chains, clusters and complexes. In 
this report the building and construction product system is scoped and structured in a 
way which can be used to provide the basis for an innovation systems analysis.  
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PART ONE:  FRAMING THE SUBJECT 
Chapter 1: Conceptual Framework 
Innovation and the knowledge which underpins technological development are now 
recognised in most OECD countries as the critical drivers of growth in the twenty first 
century. Innovation-based approaches to economic growth focus on the dynamics of 
industrial development. They also pay more attention to business structures and the 
conditions of entrepreneurship than do more classical economic approaches and are thus 
especially useful when policymakers are seeking to improve rates of growth or 
encourage technological development. 
Innovation has been variously defined, but the international literature now largely 
follows the definition provided by the OECD. The OECD defines technological 
innovation as both technical and organisational improvements: 
‘…any new products or processes and significant technological change in 
products and processes.  An innovation has been implemented if it has been 
introduced to the market (product innovation) or used within a production 
process (process innovation). Innovations therefore involve a series of scientific, 
technological, organisational, financial and commercial activities.’ 
Recognition of the importance to economic growth of innovation has prompted a search 
for the drivers of innovation itself. Beginning with ‘science-push’ models which 
emphasised the commercialisation of scientific breakthroughs, understanding moved on 
to think more about markets and the significance of ‘demand pull’. Both of these 
‘linear’ models are now seen as over-simplifications. 
More recent conceptions emphasise interactions between different players in the 
process.  They demonstrate the feedback processes operating between scientific 
research, technical development and production, the simultaneity of R&D activities and 
the interaction among various actors in industrial R&D broadly defined. Innovation thus 
becomes a team effort where all aspects of product generation and marketing are 
considered together. 
New innovation models place greater emphasis on the importance for innovating firms 
of working both with other firms and with a range of other organisations. The firm is 
seen as working within a context composed of a broader scientific and technological 
community and as influenced by relationships with suppliers, customers, regulators and 
research and training organisations. The overall pattern of the innovation process can 
thus be thought of as a complex network of communication paths. 
It has been observed that some countries appear to have greater rates of innovation than 
do others. Similarly, it is now evident that innovation does not occur randomly but in 
patterned ways, suggesting that innovation rates are affected by the institutional 
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arrangements in which innovative activities take place. Many studies of innovation 
processes point to well-functioning linkages (communication systems) between key 
players as central mechanisms encouraging successful innovation (see eg OECD 1997).  
These linkages ensure that knowledge developed is relevant to users and their needs. 
Within the general focus on innovation two important shifts have taken place. The first 
is towards looking at systems of innovation. This involves assessing both the ways in 
which innovation occurs and the effectiveness of these mechanisms in terms of 
relationships between key actors. 
These key actors in the process are seen as interlinked in patterned or non-random ways.  
The main players are bound into institutional arrangements which are composed both of 
the ‘rules of the game’ and specific organisations. These systemic approaches focus 
attention on the interaction between knowledge institutions (R&D and training) and 
industrial players, between regulators generating the rules of the game and players in 
other public and private organisations. 
The system of innovation which has received most analytical attention is a country’s 
‘national system of innovation’ (NIS). The OECD has for some years been carrying out 
studies of the functioning of national systems of innovation and has now developed 
quiet sophisticated approaches to the analysis of their functioning, although there is 
more work to do on assessing the effectiveness of different sets of institutional and 
organisational arrangements. 
A national system of innovation is constituted by a country’s institutions, organisations 
and the resulting inter-relationships which come into play in the production, diffusion 
and use of economically useful knowledge. Institutions are understood in the sense of 
the rules of the game and as organisations. These rules and patterns affect business rates 
of innovation because they may encourage or discourage particular kinds of business 
strategy. 
‘…as there is an increasing number of institutions with specialised knowledge of 
very different kinds, the ability to access different sources of knowledge and to 
apply these to their own needs becomes crucial for the innovativeness of firms.  
It is the configuration of these institutions and the [resulting] flows of 
knowledge which characterise different national systems of innovation and 
underlie the innovativeness of countries.’ (OECD 1996: 3) 
In geographic terms the relevant systems of relationships are seen as operating at many 
levels – national, regional and local.  Indeed, some analysts are now moving towards 
looking at international systems of innovation, notably through work on the 
internationalisation of R&D and the ways in which this process is advanced and 
fostered by international investment patterns and government policies (eg MIT project 
and Reddy and Sigurdson 1994). 
The relationships relevant to innovation which exist in a system of innovation involve 
linkages which relate to the generation and sharing of knowledge. The relationships 
may be seen in two forms: as formal inter-organisational alliances, such as joint 
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ventures, joint R&D undertakings, provision of joint training facilities and indeed joint 
marketing or other less directly innovation-related activities. Or they may be seen in 
informal links between people and institutions/organisations which result in informal 
flows of information and both codified and tacit knowledge. 
In relation to innovation, these relationships need not necessarily be egalitarian or 
reciprocal.  In certain areas or at certain stages of the innovation cycle linkages may be 
most productive when one party is dominant. This is the theory which lies behind 
Porter’s emphasis on the importance of client-supplier relationships to innovation 
(although he uses ‘competitiveness’ as his framework). 
Other perspectives on systems of innovation have developed in parallel with the views 
of innovation systems as linked together within geographical boundaries. They also 
focus on systems but emphasise more the specific technologies of the constituent parts 
of national and international industrial structures. 
One such perspective developed first as the notion of ‘technological systems’ (Carlsson 
and Stankiewicz 1991). The work focused on the interlinkages between the different 
elements of specific technologies. The notion of ‘technological system’ is more 
technology and industry specific than are the national or other geographically bounded 
systems lenses but Carlsson and his colleague’s work combines both geographical and 
technical and technological elements and refers to groups of firms within a geographical 
boundary. Thus they (1991 and 1997) define a technological system as a ‘network of 
agents interacting in a specific economic/industrial area…[working within] a particular 
institutional infrastructure’ (1997: 111). 
In this conception, as Breschi and Malerba point out (1997: 130), the greater emphasis 
is on the way in which specific clusters of firms, technologies and industries are related, 
the generation and diffusion of new technologies and the knowledge flows that take 
place among them. 
A second more technologically-oriented concept of innovation system focuses on what 
Breschi and Malerba call ‘sectoral innovation systems’ (1997). A sectoral innovation 
system (SIS) can be defined according to Breschi and Malerba as 
‘that system (group) of firms active in developing and making a sector’s 
products and in generating and utilising a sector’s technologies; such a system of 
firms is related in two different ways: through processes of interaction and 
cooperation in artefact-technology development and through processes of 
competition and selection in innovation and market activities’ (1997: 130). 
In this conception all the central actors are firms, although the importance of the 
institutional framework in which firms make decisions and act is also recognised. The 
focus on firms as actors serves to focus the analyst’s attention on the fact that 
competition and selection (in the Schumpeterian sense among firms) involves 
companies with different capabilities and innovative performances. 
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Equally importantly, the SIS approach focuses attention on the competitive relationships 
among firms as well as the collaborative ones and on the overall dynamics of 
competition among players in the sector. 
The SIS approach is also important to analysts concerned both with understanding the 
dynamics of innovation and with assisting the innovation process because it helps link 
together the technological and geographical elements of the process as it occurs in a 
specific sector. It shows how different industries have different competitive, interactive 
and organisational strategies, boundaries and dimensions. Thus, while recognising the 
importance of systemic actors and relationships, the SIS approach also allows the 
observer to recognise differences in the spatial boundaries of relevant systems as 
between sectors. 
The SIS are shaped by the underlying technological regime (TR) on which they depend.  
A TR is composed of four factors: opportunity conditions, appropriability conditions 
(how knowledge is protected), the degree of cumulativeness of relevant technological 
knowledge and the nature of the sector’s knowledge base (where/how principally 
generated). When the different dimensions and conditions of these four factors operate 
in a sector they create particular configurations which are patterned. These patterns 
suggest that one can divide technological regimes up into at least two types. One can 
see, for example, those characterised by highly turbulent innovation where competition 
takes place among a large population of innovators and those where the nature of the 
knowledge base and its tendency to be cumulative encourage the concentration of 
innovation among a few large firms related in a relatively stable hierarchy.  In these 
there may be strong or weak spatial links. Plotting these dimensions in this way 
provides a matrix into which the conditions for success of particular industries can be 
slotted and understood. 
On the basis of the analysis of TR and SIS using data gathered through the European 
PACE survey carried out in the mid-1990s, Breschi and Malerba find that they can 
demonstrate empirically the existence of five types of SIS.  Some major aspects of one 
of the systems described, that of the auto system, bears a striking resemblance to an 
initial impression of the building and construction system described below in this report. 
Some aspects of economic organisation in the auto industry are therefore used as a 
comparator in this report to elucidate relationships and trends which may otherwise not 
yet be so visible in the building and construction sector itself. 
A technological system has three central components – the economic competencies of 
firms, the clusters and networks of firms, and the institutions which surround the firms’ 
activities. Technological systems are defined, as we described earlier in this chapter, in 
terms of knowledge and competency flows rather than in terms of the flow of goods and 
services described in a summary form in input-output data. 
In this way technological systems can be seen as consisting of dynamic knowledge and 
competency networks.  As indicated earlier, these flows often tend to have a 
geographical dimension (regional or local). The networks involved, Carlsson and 
Stankiewicz (1997) have written recently, may be transformed into the powerful 
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development blocs first described by Dahmen almost a generation ago. This 
transformation requires the presence of an appropriate entrepreneur(s) and sufficient 
critical mass. A development bloc consists of synergistic clusters of firms and 
technologies within an industry or group of industries. 
The economic competences of firms (the ability to identify, expand and exploit business 
opportunities) affect the degree to which firms, institutions and networks become locked 
into using old technologies or shift to using new ones. Firms and related organisations 
need to search outside their traditional areas but do so in a localised fashion (to 
maximise chances of success). The character of the networks to which the firm belongs 
has a bearing on the types of information and knowledge to which the system as a whole 
gives companies access and hence on the likelihood that firms will at least have the 
opportunity to shift to new technologies. 
In considering policies for developing a country’s industrial base, it is important to take 
account both of the stage of development of a given technological system (Dosi et al. 
1987) and of whether the technologies underpinning activity are continuous or have 
reached a point of discontinuity. As Ehrnberg and Jacobsson say, it is 
‘well known in the literature that incumbent firms frequently face difficulties 
managing technological discontinuities while successful firms are often found 
among new entrants.  Thus technological discontinuity may provide an 
opportunity for new firms to enter the industry.  These firms may be infant firms 
or firms moving in from other areas’. (1997: 319) 
Given the importance of the notion of technological discontinuity for policymakers 
trying to influence business activity, it is essential for observers to understand what is 
meant by the term. A ‘technological discontinuity’, say Ehrnberg and Jacobsson, can be 
defined as a substantial shift in the set of technological competences required to design 
and produce a product, often resulting in a significant change in the price or 
performance of a product. It is argued in the following chapters that the large project 
firms in the Australian building and construction industry may be in a period of 
technological discontinuity. If this is the case it may be that the similarities between the 
auto and the B&C product system suggest a direction for the outcome. This is discussed 
further below. 
Networks and clusters 
The discussion above has used some important terms without defining them.  This is the 
case in particular with the terms ‘networks’ and ‘clusters’. 
Notions of networks 
‘Network’ is a concept much used by analysts struggling to make sense of 
organisational relationships between economic actors which do not fit either of the main 
traditional notions of what firms do since they are clearly based neither on market nor 
on hierarchy.  In practice, networks are hard to define and may well be even harder to 
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create or manipulate by policy action seeking a tool for economic development, at least 
in areas where there has been little prior connection between players (for a useful 
summary of work on networks, see Riemens 1996). 
Some writers consider investigation of network functioning as an analytical approach to 
understanding the dynamics of the productive structure. These writers see networks as 
filling ‘structural holes’ or the interstices between formal organisations and they see the 
dynamics of the networks as at least as important as the structures and formal 
organisations which they link  
For other observers, networks are a newly prominent and empirically visible element of 
the emerging productive system. Even here, however, there are several interpretations of 
what is being seen and its functions. Networks are seen by some as the motors behind 
the ‘Third Italy’ model of economic development and as alternatives particularly to the 
large hierarchical productive forms of organisation (Piore and Sabel 1984) which 
Chandler has so tellingly described (1977). 
For other observers, participation in networks is seen as a means for firms to deal with 
the burdens of financial, technological and information needs which are increasing in 
weight and complexity, especially for small and medium firms, as leading edge areas of 
the economy approach a knowledge-based production system. In this case, networks are 
often seen as having some of the characteristics of joint ventures, strategic alliances and 
other more formal and structural links. Development of such networks is increasingly 
seen as the way forward in the innovation race, especially for SMEs, and thus deserving 
of specific public policy encouragement  
Since networks in practice have different functions and serve different roles they vary 
along several dimensions and contain several elements. Relationships generated by 
network interaction also vary.  The most important include: 
 social relationships based on trust, including non-trading links that inform a 
business’s strategic decisions. These relations may be single- or multi-stranded, 
business or non-business-generated and dependent. These relationships focus on 
dyadic and web relations between physical persons. Here the unit of analysis is the 
person(s) involved, with the organisations around them providing context, 
opportunities, support and constraint; 
 
 production or industrial relationships based on commercial transactions and 
contracts.  Here the focus is mainly on linkages between users and producers of 
traded goods and services. The unit of analysis is the firm, both individual firms and 
the group of firms which collaborate in some form of productive activity. Other 
relationships, notably the close product development links between users and 
producers, also may spread out to include other players. When they do this they may 
be seen as part of innovation networks but they are also part of production networks; 
 
 exchange relationships based on linkages specifically related to companies’ 
innovation activities, such as joint pre-competitive R&D. These are often better 
understood as strategic partnerships and collaborations, especially those which are 
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established between large firms where new products are reaching the mass market 
stage. Here again the unit of analysis is the firm or group of firms. 
 
In all these cases, what are seen as network relationships vary along a number of 
dimensions. The major variations seem to derive from: 
 
 the degree to which collaborating firms need to be or are geographically co- or 
closely-located; 
 
 the nature of the cooperation between them, notably whether cooperation is single or 
multi-stranded; 
 
 the period of linkage, especially whether the links in the network are essentially long 
term and continuous or are sporadic (short term relations are usually considered to 
be spot contracting rather than networking, although in the early days of a 
relationship there may be little difference); 
 
 the nature and place of the linkage in a business’s strategy, ie the intensity of the 
relationship, the degree to which it is critical to the business, the formality of the 
relationships, especially whether relations are contractual or informal; and the 
degree of coordination that is involved in network activities. 
 
 finally, and related to this last issue, there is the question of the number of partners 
involved and the degree of equality in the relationships. 
 
These elements are included in the preliminary presentation of trends in the B&C 
industry which appear below in this report. 
 
In terms of what these networks mean for firms, relevant relationships include those 
they can mount with both public sector research generators and with governments, the 
latter in their several capacities as regulators, as funds providers and as information 
diffusion agencies. 
What then constitutes clusters? There have been numerous definitions. Some focus on 
the ‘horizontal’ nature of relationships between small and medium size firms which 
both compete and collaborate with each other. This is what one may call the 
‘democratic’ view of how clusters differ from other inter-firm relationships. 
Others would see what I have elsewhere called the ‘webs’ or relationships established 
between large firms and their core suppliers as also in many cases leading to clustering.  
Such webs are often viewed as essentially hierarchical relationships which just happen 
to involve inter-firm rather than intra-firm relationships. The equality of relationships 
between firms found in such clusters derives from the technological interdependence of 
a group of large and often international firms. 
In some other types of clusters the lead firm both pays the piper and calls the tune. One 
example of this kind of clustering would perhaps the spatial clustering of the many 
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small specialist firms once attached by supplier relationships to lead firms in the 
automotive industry. This relationship led small firms to ‘swarm’ geographically but the 
webs between the large firms may not imply or impel such geographical co-location. 
Some observers, most notably Porter (1990) have allocated great importance to the 
presence of demanding customers as stimulants to innovation in different clusters.  
Indeed, more generally there is now considerable evidence that in some industries, 
clients are the critical elements in the development of new products. The biomedical 
industry is one well known example (see eg von Hippel 1987). 
There are also what has been described as ‘emerging clusters’. These have some 
common resource needs but few, if any, clear relationships between the firms involved 
in innovation or production. Such clusters may be emerging because there is increasing 
recognition among the players that they do indeed have common interests or, more 
rarely, because they are the subject of policy attention aimed at improving the 
productivity/products of the firms concerned. 
One way in which such intervention may occur is through the specific actions of the 
leading edge customers which the firms may or may not realise they have in common.  
This may be most common in defence-related procurement but could also be 
encouraged by actors such as hospitals who wish to reduce costs, improve quality or 
upgrade reliability of service. This links back to Porter’s analysis mentioned above.. 
Emerging clusters may also gradually develop through increasing buyer-supplier links 
among the firms who previously ‘traded out’ and hence development of denser 
networks of linkages and greater complementarities of activity. Such clusters bring 
together firms with complementary rather than competing interests and output. 
This brings us to remark that there is some uncertainty in the literature as to whether the 
firms involved in clusters are in the same or related industries. In the wool textile cluster 
in Prato, in Italy, for example, there are both textile companies and engineering firms 
which make textile equipment. Similarly, in the Finnish forest cluster machinery 
manufacturers are an essential part of why the cluster is successful and the cluster 
includes both paper manufacturers and the emerging firms which clean up after the 
paper processes. In that cluster the ‘forest’ is the key link between the economic 
activities undertaken.  In other work, the firms in the clusters described are more strictly 
defined as being in the same segments of an industry, all making leather goods or 
ceramic tiles or whatever, but are linked through their inputs to different activities in the 
production chain. These are what Roelandt has recently described as vertically linked 
clusters (1998).  One example is the auto industry again. 
Perhaps what all clusters have in common is that they are sites for networks of activity 
which are greater among these enterprises than ‘normal’ market analysis would expect.  
This means in practice that, as organisations, member firms agree to make their 
boundaries more ‘permeable’ to partners and institute rules about collaborative and 
competitive behaviour which apply to members of the cluster but not to other 
enterprises either in the immediate environment or in the same industry in other places. 
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One final distinction is useful here. This is the distinction between networks of 
production and networks of innovation. This distinction seems likely to be highly 
pertinent to understanding the Australian B&C situation and will be explored in a later 
report in the present series. 
In view of the many differences in interpretation of the key terms mentioned above this 
report will not treat the building and construction sector as a cluster or indeed as an 
‘industry’. Rather, and largely following the pioneering work of David Gann, we will 
refer to the activities considered as the Building and Construction Product System. For 
the sake of brevity we shorten this on occasion to the B&C product system. This 
includes areas normally covered by industry and market figures but has the advantage 
that it allows us easily to present them differently because the ambiguities are fewer as 
the term is not in common currency. 
The approach we will take to the analysis will be that of yet another approach to 
understanding the dynamics of industrial structures. This is the ‘complexes’ approach 
developed by Marceau and a group of European colleagues in the early 1990s and 
described by Marceau in 1994. The ‘complexes’ approach is described in further detail 
in the next chapter. 
Finally here it should be noted that we are not dealing to the same degree with all areas 
of construction. We are essentially concerned with ‘big’ construction which, in terms of 
shifts in technology and innovation, is driving change in the system. Thus, although we 
have a section of the report which presents some information on the residential building 
arena, we are principally concerned with non-building and non-residential building 
construction. This focus is evident in the whole report and we would like to draw this to 
the reader’s attention here. 
Summary 
Before going on in the next chapter to consider the Australian building and construction 
innovation system it may be useful to summarise some of the points made above which 
can be put together to provide insights to what is happening in that industry. There are 
six elements which are of especial importance to our task in this report and we focus on 
them. 
The first is the ‘systemic’ framework as the basis for looking at the dynamics of the 
building and construction industry. In particular, we suggest that the system of 
interactions between institutions and firms and between institutional and organisational 
actors has seldom been given sufficient attention. This means that we focus on 
information flows and on the framework which gives those flows both direction and 
‘weight’. 
Secondly, we recognise the importance of looking at the notion of ‘technological 
discontinuity’ as an analytical tool for investigating the dynamics of the B&C 
production chain. Here we understand ‘technological’ to include organisational as well 
as physical technological change. It is clear that the B&C production system is entering 
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– and indeed some firms already have entered – a period of technological discontinuity. 
Technological discontinuity thus involves both product and process change. At a time of 
discontinuity innovations affect all aspects of the ‘assembly’ system and are radical, not 
incremental. 
In the case of the B&C product system, the technical discontinuities arise both from the 
more obvious technological changes such as the introduction of new forms of IT (eg 3D 
modelling). These new IT possibilities have the ability to transform inter-actor/inter-
organisational relationships within the system. One can also include in the new 
technologies becoming available new materials, notably biomaterials, and new products 
which may change the processes central to the industry.  In many cases these will drive 
organisational change as well. 
The third precept we need to retain here is the notion that the ‘rules of the game’ are 
important drivers of organisational and strategic change in industries. This view is 
central to the ‘innovation system’ view of how innovation works. In the case of building 
and construction, there has been a ‘systemic’ shift in the rules of the game, in the 
regulatory framework which is of central importance to an industry where not only 
direct clients but also the wider population is involved in the acceptability of its 
products. This radical shift began several years ago but its consequences have not yet 
been full worked through ‘on the ground’. The drivers of this shift have been the 
changed attitudes of governments towards what they see as the economic role of the 
state and the major elements affecting a nation’s competitiveness. The public sector’s 
shift to a view that markets should be ‘freed’ has had major implications for the product 
system and indicates how important is the regulatory framework. 
The fourth concept relating to innovation that we need to retain from the earlier 
discussion is the notion that successful innovation depends on close user-producer 
relations and especially the presence of demanding clients. Although, as Lundvall 
makes clear (1992) different kinds of linkage are especially relevant to different kinds 
of, or stages of, the innovation process, in this preliminary report we put them together 
and call them client linkages. To separate the different elements of these relations as 
they relate to innovation requires empirical data which are not yet available.  
In the case of the B&C system the regulatory shift has also meant a shift in the clientele 
for big construction. While in the past public sector actors seldom undertook 
construction themselves (although some did) of the roads, bridges, hospitals, airports 
and schools they needed, most such infrastructural work was commissioned, specified 
in quite some detail  and financed by them. The public sector was thus both 
commissioner and regulator. The shift has meant that the project firms need to develop 
long term relations of a rather different kind and the public sector has to acquire new 
competences.  
Fifthly, we need to remember the importance given to the presence of technological 
discontinuity as the condition for the entry of new players. The shift techno-
organisational discontinuity) described above has meant over the past few years that the 
private sector has taken over both commissioning and designing (specifying) and to 
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some extent regulating construction activity. This has caused the entry of new players to 
support the shift. On the one hand, and in particular, such new players include major 
banks and the managers of superannuation funds as new financiers. New firms have 
come into the product system also because there has been a shift to outsourcing the 
operation of some major facilities. This build-operate is increasingly done jointly by 
project firms and new service companies, especially in countries such as the UK which 
have longer experience of such outsourcing, but it is beginning to occur in Australia too.  
Finally, we return again to the regulatory framework. Regulation may not refer always 
directly to the rules of a sectoral game. On many occasions it is more general. In the 
case of building and construction, rules about pollution control more generally as well 
as environmental clean-up have increasingly affected all industries but very noticeably 
the building and construction product system. This has encouraged construction firms to 
expand some of their activities, sometimes in ways which involve both technological 
and organisational innovations.  
New rules also create technological discontinuities. New regulations concerning the 
broader environment have become more important and such regulations may also 
encourage the entry of new players, especially those who have been ahead of the market 
and developed new technologies (such as energy conserving windows). These rules 
concern pollution, waste management, ‘whole of life’ repair and maintenance needs, 
energy efficiency and other aspects.  
In addition, buildings and other constructed items are long-lasting and impact, 
sometimes dramatically, not only on the immediate clients who commissioned the 
works but also on end users and bystanders, as the recent East Circular Quay have 
reminded us. Such shifts have meant for the construction firms that they need to find 
ways to deal with community relations, whereas in the past these were the province very 
largely of the public sector, and to involve the community in early negotiations about 
proposals. In this way lead firms are coming closer not only to the commissioners of 
their works but also to ‘end users’ broadly considered.. 
These and other changes mean that players in the B&C product system are entangled in 
an increasingly complex, if less detailed, set of regulatory frameworks. These 
frameworks are also often highly contested in the community where they may not seem 
to meet emerging community standards, for example, on the preservation of habitat or 
open space. 
Some such frameworks may be the catalyst for important changes in practice. Gann and 
a colleague recently wrote a useful piece discussing whether new rules for energy 
efficiency in the UK stimulated innovation in the building and construction system.  
Their conclusion was that it all depended on having rules that were consistent and well 
thought through (Gann et al 199???). 
The shifts of the kind discussed here also put pressure on lead firms to upgrade their 
competencies in a wide variety of fields. Where public sector rules now increasingly 
emphasize ‘output’ control rather than specification of input firms must also shift their 
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focus. They must not only upgrade the economic competencies which enable them to 
comply with the demands of the regulators/clients but also scan the environment more 
effectively for evidence that their products and processes are satisfactory for the longer 
term. If they are not, they must be improved and fast. This suggests that a good deal 
more R&D may be needed. Especially important, in an era when there is much change 
in products used, project firms must understand how the new products interact with the 
old. 
In the B&C product system regulatory bodies often include ‘industry’ representatives. 
This happens both in the agencies which accredit the professions and where the focus is 
on product standards, skills and competences at trade levels and agencies which 
determine product security and effectiveness. These links are critical to the future of the 
system but may not be yet close enough. They are discussed in the report of Project 2 of 
this series. 
The data informing the report which follows have been gathered from IBIS Business 
Information Service, ABS published and unpublished data, company annual reports and 
interviews with two leading project firms, a leading client service firm and several 
public sector regulatory, industry and research-related organisations in Sydney, 
Canberra and Brisbane. The data presented must be understood as preliminary. They 
will be supplemented over coming weeks by a further 20 or so interviews with project 
firms and with producers of components and materials for the B&C product system as 
well as with leading regulators and trainers/R&D performers. 
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Chapter Two: Innovation in the B&C product 
system  
All OECD countries have been in the habit of classifying economic activity into three 
sectors – primary, secondary and tertiary – corresponding to what have been seen as 
distinct fields. Agriculture and mining have been seen as producing the raw materials 
for the secondary sector to ‘manufacture’ into what are clearly ‘products’, while the 
services produced by the ‘tertiary’ sector have been largely seen as developing in 
isolation from the first two. The last have also often been considered as part of an 
evolutionary economic development process whereby economies moved from central 
reliance on primary, through secondary to tertiary activities as wealth increased and 
societies became ’post-industrial’. 
This simple division and sense of the direction of evolution have been in good part 
proved unsustainable over the last few years. On the one hand, it has become clear that 
many services depend on manufacturing, as indeed Cohen and Zysman showed a 
decade and a half ago (1987). On the other hand, new research is showing that many 
manufacturing firms are themselves organisers and in many cases providers of services. 
The ‘new manufacturing’ discussed in Australia by the MTIA in 1997 and more recent 
work by Pappas, Sheehan and Houghton (1998, 1999) indicates some of these trends. 
Internationally, work on the auto industry has shown that there is now a good deal of 
input to manufacturing processes by information coming from dealers and that car firms 
provide many services for the end user.  
In other words, it has become evident that firms classified to manufacturing are in fact 
leading a move to cross the boundaries of all three ‘sectors’ described conventionally as 
primary, secondary or tertiary. Not only do ‘manufacturers’ give quite precise 
instructions about which materials may be incorporated into the components of their 
products by downstream suppliers, sometime including the way ingredients may be 
grown or produced, but they also offer services to retailers and to the end users of their 
products. This is the way in which the auto industry in Japan has developed, for 
example. Indeed, the boot is sometimes on the other foot, with retailers driving 
innovation in the manufacturing process – in the 1980s at least Marks and Spencer’s in 
the UK gave detailed instructions to manufacturers of the clothes sold by the M&S 
chain (Greig 1990).   These instructions even included which chemicals could be 
incorporated into artificial fibres from which dresses and other items were made. 
To understand the dynamics of the productive structure and the productive processes in 
modern western societies we therefore need to break down our traditional views of what 
constitutes ‘sectors’ of activity and refocus our analytical lenses. In some critical ways, 
it can be useful to see large firms as assemblers of products and services and as either 
dominating or negotiating with players around them the production and sale of their 
outputs. Thus, for example, large firms making frozen foods determine through their 
contracts with ‘primary’ producers the varieties of peas which suppliers may grow, the 
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kinds of fertilisers and pesticides which may be used, the precise time in the growing 
cycle, when the peas may be harvested, their manner of picking and the methods of 
storage and transport to the processing plants which may be adopted. Once the peas are 
frozen, precise conditions are imposed on retailers about quantities which may be 
purchased, and about price, storage and sometimes physical positioning in the retail 
outlet. 
In other words, the activities of the frozen food ‘manufacturers’ may be seen as the 
assembly of ingredients produced right through the chain not only of supply, but also of 
sale. Where innovation occurs, for example, in research into new strains of peas, that 
information too must be incorporated into the ‘assembly’ process (and food 
manufacturers pay for agricultural research in many countries). Where an element of the 
assembly process innovates, for instance, by finding ways to chill rather than freeze 
products, as Marks and Spencer did with chickens and subsequently vegetables in the 
UK (Senker 1988??), these changes too must be incorporated into the assembly process. 
Taking this view, the dynamics of industrial activity can be seen in the tensions between 
leading firms and their smaller competitors, between leading firms and their suppliers 
and clients across all activities. In this competition there seem to be periods of relative 
technological and organisational stability as firms move along an existing technological 
trajectory. In turn, relationships through all aspects of the assembly or product system 
are also relatively stable. This was the case for the auto industry in the west over the 
post-war period until the 1980s. 
But there are also periods where the whole set of interlinkages shifts. These are the 
periods of quite radical technological and associated organisational turbulence and 
change.  During these periods the industry shifts to a new trajectory, shifts in balance 
between existing players occur and new players can more easily enter the arena. These 
shifts may come from research breakthroughs in the same or another arena(s) whose 
applicability to a new sector is suddenly apparent, from changes in the regulatory 
framework surrounding both products and processes, from a major development in a 
critical technology or from a change in consumer tastes or needs. 
The dynamics thus arise from the interplay of attempts by firms coordinating a product 
system to stabilise it unless they have perceived the need for innovations (made by 
themselves or others) and others in the chain who are attempting to use a changing 
situation to destabilise existing relationships which they feel disadvantage them. 
Enterprises inside the chain seek to improve their positions via innovations while firms 
outside the established relationships seek to enter into new links on the basis of the 
technologies they possess. 
In many cases, when leading firms perceive these attempts (ie when their business arena 
becomes more turbulent) they may alter their own business strategies, moving upstream 
to enter new relationships with clients or their end-users. This, as will be seen below, 
has been the recent strategy used by the B&C product system in Australia. Or they may 
move downstream.   
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As was mentioned in the discussion in Chapter One above, relationships in networks of 
firms may be hierarchical or relatively ‘democratic’. In Australia in most sectors the key 
private sector players are large firms, as was shown by The High Road or the Low 
Road? (1997). Here large companies dominate most arenas of the economy. Where a 
view is taken which emphasises production processes as essentially those of assembly 
or coordination across many organisational boundaries the importance of large firms is 
even clearer. The relationships between coordinators and coordinated are frequently in 
practice a reflection of relative size and market position of players. 
But this need not necessarily be so. The hierarchical nature of the networks may be a 
function of the stage of the technological and organisational trajectory on which firms 
find themselves, as well as a result of their technological history and the regulatory 
framework in which they used to operate. In the auto industry, for example, the 
relationships among top firms (assemblers plus suppliers) are more like an egalitarian 
‘web’, as was mentioned in Chapter One above, than a chain of production considered 
as a hierarchy. All the main players are huge international firms which constantly 
renegotiate their connections.  In a country like Australia it is rather the whole auto 
production chain which is subordinate to decisions made by the web players in the main 
auto-producing ‘triad’ blocs of the USAS, Europe and Japan/north east Asia. In the 
local arena, it is only at the margins (small tooling, special assembly) that clear 
hierarchies are present in the relationships between players. Attempts to change those 
relationships by increasing the market power of small players via close marketing 
networks have not been sufficient to alter such power relationships which extend out of 
the country (Marceau 1998). 
Despite the now very considerable international interest in innovation in general (see 
OECD etc) there is remarkably little work on innovation in the building and 
construction product system (Gann 1998). The focus of most work on innovation both 
within Australia and internationally has been manufacturing. Innovation in the services 
sector has been much neglected although this is now being remedied after pioneering 
work carried out by the ABS in Australia in the early 1990s which is now soon to be 
imitated by other countries in both the OECD and APEC. 
Building and construction as a sector seems to pose many problems for analysts 
interested in innovation. Conceived as a system, B&C is partly manufacturing (supplies 
and materials, components, equipment) and partly services (engineering, design, 
surveying, consulting, even hire and lease and management). It is also much more than 
that since the essence of B&C is coordination of a very large number of different 
products and services and their transformation into a ‘road’, ‘airport’, ‘office block’ or 
‘hospital’. 
This means that innovation occurs in a wide variety of economic and productive arenas, 
some of which are clearly recognisable as construction while some are principally 
oriented towards other activities but happen to supply construction firms. The central 
players, called by Gann for example, ‘project firms’, have to encourage innovation in 
many fields – services, products, processes – but they also have to cope with 
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innovations in these fields which do not have construction needs at their centre. Thus, 
for example, innovation in the mining sector may benefit building and construction 
because some of the activities undertaken are similar. These include many areas, from 
tunnelling to waste disposal and remediation. It is clearly no accident that many major 
construction firms are heavily involved in (and indeed may have evolved from) mining 
activities.  Moreover, since B&C activities are demand-driven in many cases, clients’ 
needs are also constantly changing.  Indeed, clients seem often to go in two directions: 
on the one hand they may well push project firms into innovative activities which in 
turn demand major shifts in both products and processes, while on the other they may 
demand more but resist new products. If you add to that that each project undertaken 
has many unique features and the geographical location of production is always moving 
the problems facing the industry as players attempt to innovate are enormous. 
At first glance at least, it seems that the B&C product system is not yet at the ‘web’ 
stage reached by major firms in the auto industry. It seems to consist currently of a 
series of more or less hierarchical relationships, very clearly dominated by a few lead 
players. A very few key players are emerging as coordinators. These players are 
renegotiating relationships with clients and end users. In particular, they are 
renegotiating relationships with public sector clients because of the shifts outlined in the 
first chapter of this report. At the top, it would seem, in contrast to relationships lower 
down the chain, a ‘web’ of linkages may indeed  be emerging and a shift in power 
relations is occurring. The public sector is now more constrained than in the past in the 
activities they can undertake and the responsibilities that can be claimed.  
Further down, too, another set of changes is taking place. This is the shift to more 
preparation of what is needed for the building or other construction off site. In this way 
materials and components suppliers are being encouraged to produce modules for 
assembly. While this is indeed occurring in Australia, as elsewhere, it is hard for the 
system to develop the user-producer relationships needed for change in a modern 
innovation system. The problem arises because such a large proportion of components 
and machinery and equipment is imported. 
Another issue for the encouragement of innovation in the B&C product system as a 
whole is the very different size of the players in different segments.  In the development 
of innovative relations skill levels are very important. At present, it seems as though 
there are few formal means for encouraging site workers and smaller subcontractors to 
increase their input to process improvements. At present, their input is largely confined 
to the use of tacit knowledge, ‘making do’ or ‘making function’. A significant issue is 
how to transform this tacit knowledge into the codified knowledge that can be fully 
incorporated into the knowledge base of the system. 
Two useful analytical lenses 
There seem to be two principal sets of analytical lenses which are useful to people 
involved in understanding what is happening in B&C in Australia and in developing 
policies to assist progress. 
AEGIS 
23 
Building and Construction as a ‘manufacturing’ system 
The first is to see the sector as in many crucial ways a manufacturing product system, 
and more particularly as a manufacturing sector similar to the automotive industry. By 
this analogy we mean that examining the B&C industry in Australia indicates that there 
are a few very large key players whose task it is to ‘assemble’ constructed items, be 
they complete buildings or transport facilities. These key firms play the same role in 
both ‘production’ and innovation as do the automotive assemblers except that they do 
not have a fixed place of assembly. Moreover, it seems likely that in future years they 
will also resemble the auto assemblers in that they will be much bigger and  fewer – 
perhaps ten in the world in 20 years’ time (Bjornsson 1998). 
These ‘assemblers’ are in the process of moving from being demand-driven in the sense 
of dependency on ‘hard money’ projects to being demand-inducing. The very biggest, it 
is clear, are now seeking out opportunities as much as they are interested in the fixed 
price projects offered by their traditional clients (interview, large project firm).   
Moreover, as part of this process, the nature of demand is also changing. B&C is 
shifting from being a ‘take it or leave it’ industry to become a major negotiator in 
decisions about what gets done and where, and having a close involvement in both what 
end products both look like and how they function. This involves them in developing 
new skills, as we shall discuss further below. 
In the interests of efficiency, the project firms are engaged in several sets of related 
tasks.  The first is an attempt to move up stream, offering on the one hand to negotiate 
and coordinate the up stream activities of site selection, project design and so on. They 
are thus taking on responsibility for additional high knowledge activities.   
This does not necessarily mean that they are moving towards greater vertical integration 
on all fronts. Just as governments are doing, the firms, it often seems, are employing 
new personnel to manage the relationships with outside providers rather than taking on 
the functions themselves (source: interviews). This is especially the case with design. 
Since firms must now provide a good deal of project finance themselves by taking 
equity (most project firms now have several wholly-owned subsidiaries which represent 
their stake in the projects undertaken.  See company annual reports for details on this.)  
In this area they are taking on new functions and must find the wherewithal internally 
(perhaps to the detriment of other activities they could have chosen to fund) or develop 
new relationships with other finance houses. This means again the development or 
harnessing of skills not traditional to the sector. In this they have reacted innovatively to 
changes in the markets, but their innovations are not measured as such except as 
organisational changes not included in the normal survey indicators. 
Second, top firms are seeking to change the order in which activities are undertaken and 
to manage their markets quite actively. Thus, where a major shopping centre may be 
planned, the lead firm which will construct will also conduct a great deal of research 
whose results feed into the design process. In this sense they are also taking on new 
activities. They will also try to manage the entry decisions of clientele for the new 
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centre.  This is especially the case where the firms are in a new market and face 
considerable competition for the project. Thus, for example, a lead firm may actively 
bring together and negotiate commitments form at least two key entrants to the centre.  
This ensures that the design is tailored to the needs of the end-user; equally important, it 
ensures that the lead firm will receive the right return on its investment.   
It thus seems to be a feature of project firms which have successfully entered the new 
system that they are much more proactive and much more concerned with the end user 
than has traditionally been the case. In the past the commissioners of the projects have 
been seen as the project firms’ clients and little attention has had to be paid to the final 
user. That user’s needs have usually been mediated via the commissioner, whether the 
project is a hospital or an airport. While space and some other details have been 
specified by users via commissioners the details of how doctors need operating theatres 
to be designed are only now coming to be the concern of the project firms themselves. 
Third, firms are moving to reduce the number of players with whom they have to deal 
downstream. Just like the auto assemblers, the big project firms were early users of 
powerful IT systems to permit them to coordinate supply activities and hence the 
decisions of suppliers. Again, just like auto firms, lead B&C firms are moving to 
increase the variety of tasks which are carried out by suppliers to reduce the complexity 
of on-site coordination tasks.  Just like the auto firms who now commonly deal with 
only 20 or so prime suppliers, B&C lead firms are beginning to modularise production 
in some areas, moving to encourage as much production as possible off site. This 
simplifies and shortens the construction task, and hence both the disruption to the public 
and the timing of return on investment for the project firms and their project 
commissioners. 
This shift also means that players who previously engaged in relations which are best 
described as spot-contracting now have to coordinate many contractors working 
upstream. This has several implications. First, it  means assembler firms must have 
greater knowledge of the capabilities of the other firms. The introduction of Just-in-
Time to construction sites, where poor quality stops production lines in construction just 
as surely as in the auto industry, also means that lead firms are much more concerned 
with quality, reliability and timing of supply than they were in earlier periods. 
Second, this ‘modularisation’ requires constructors to have good knowledge not only of 
the capabilities of the firms that supply them but also of the properties of the materials 
and sub-assembly components. They must understand the implications of changes 
proposed or enacted in the supplier firms and put in place mechanisms for greater 
coordination of activities off site.  
At the final end of their production chain, project firms are also engaged in many 
changes.  They are moving into new kinds of value-added activities. These include 
leasing and management of the properties but may also include, as one firm interviewed 
indicated, such matters as training for the future employees of their products. In turn this 
involves the companies in negotiating new relationships with traditional training 
providers and indeed innovating in the type and training provided.   
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Major construction firms are moving to not only whole-of-life involvement in and 
responsibility for their products after delivery but are also concerned with many 
associated developments. On some major sites, notably airports but also hospitals, 
universities and others there is continuous construction over a long period.  It is in the 
interests of the construction firms to maintain relationships with the clients so they 
become the ‘obvious’ candidates for the next jobs In some cases, our interviews and 
reading suggest, companies retain involvement with specific sites for 20 years or more. 
In some cases, too, this long term involvement is associated with or facilitates 
development of specialisms within what may be considered general construction. In 
particular, some firms are developing special expertise in the construction of factories 
for particular clients, whether at home in Australia or overseas. In some fields 
manufacturing is becoming a process where the building is as sophisticated as the fitout 
is normally.  Indeed, areas such as chip manufacturing plants bring to new sites not only 
the internal equipment but also the specialist plumbers needed to deal with their needs 
for chemical purity. Coca Cola is another company that has developed requirements for 
its plants which it wants a specialist contractor to translate into new facilities. 
Internationally, there is, therefore, an important trend towards specialisation in 
construction skills. 
As a result the construction industry is becoming divided. Size is becoming an 
increasingly important factor in competitive success. In many cases, most firms must be 
large to be even considered as partners in schemes, and in Australia few firms are of the 
size needed for international success in the next two decades. This means that new 
mechanisms for collaboration and the sharing of specialist expertise must be developed.  
For similar reasons, firms must also begin to specialise more.  
On the other hand, leading project firms are beginning to diversify up, down and across 
the production stream and to change the centre of their business, saying ‘we are not a 
construction company or even an engineering company. We are in the earnings 
business’. Many of the coordination skills which major B&C lead firms have developed 
are quite readily transferable to other sectors. We saw at the beginning of this chapter 
that the traditional division of the economy into primary, secondary and tertiary sectors 
makes less and less sense. In important senses the construction industry is becoming the 
model for the activities of many others, is drawing on a common resource base of skills 
and capabilities and even common markets. The foray by Toyota into industrialised 
building a few years ago shows that not only analysts but also industry players are 
recognising this shift, even though Toyota came to construction from auto assembly 
rather than going from construction to the auto industry. 
B&C as a ‘complex’ of activities 
The second approach to understanding how innovation works in the B&C product 
system is to shift from a sectoral view to a ‘complexes’ view. In this view (see Marceau 
1994) key activities in an arena can be highlighted through a separation of relationships 
into four key areas. This approach highlights interaction between four sets of players.  
These are users, producers, research and training institutions (knowledge generating and 
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transmission mechanisms) and regulators. The complex is viewed from the standpoint 
of the users as a set of information flows which are embodied in, for instance, 
collaborations, instructions, accreditation mechanisms as well as new knowledge flows. 
In this approach, knowledge is viewed as connections which vary in intensity, breadth 
and direction.   
In a hypothetically perfectly functioning system information flows between all players 
would be of equal scope intensity and would go in all directions between the four sets of 
actors. This is clearly rarely if ever achieved in practice, but looking at such flows can 
indicate potential areas of intervention by policymakers because the approach permits 
the viewer to grasp where problems of knowledge flows may lie. It highlights actors 
rather than the activities normally at the fore in sectoral analyses. This is the principal 
perspective taken in this paper. 
These shifts in the lenses used, which can be useful in assisting the reader to shift 
perspective and hence move out of more usual views of an arena, are supported here by 
our attempt  to break up the way in which statistics relating to an industry are presented 
by central statistical agencies such as the ABS.  Breaking up presentation of major 
activities into different segments and reorganising ABS data which are collected on a 
‘sectoral’ basis so that they accord with our schema allows the general trends in 
strategies by players to be more easily seen and areas of special innovative activity 
highlighted. It should be emphasised here that this involves some reworking of standard 
ABS statistics and there are some important limitations to the approach because of the 
difficulties of reclassifying numbers collected on a different basis. The way this 
‘translation’ has been done in this report is presented in a general concordance in 
Appendix One at the end. 
Innovation in the system 
Before going on to present the approach and what it shows, it may be useful to give 
some indication of what innovation in the B&C product system is and where in the 
system it occurs.   
In the B&C product system there are two major kinds of innovation. The first consists 
of innovations which can be incorporated without involving further changes to other 
products (components and equipment) and processes. The second  covers those whose 
radical nature means that the innovations trigger a cascade of changes to either products 
or processes or both. Given the cascade of potential technological and organisational 
changes which may be needed, and quickly needed, it is in the interests of the 
coordinating firms to at least ‘vet’ proposed changes by others if they cannot actually 
control them. This is turn requires such firms to maintain capability to regularly scan the 
environment and assess likely developments and to do so across a wide variety of fields, 
many of which may be only tangential to what is normally considered core building and 
construction business. The quality of the ‘receptors’ within lead firms is therefore 
especially important to success in an increasingly turbulent environment. 
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Because of the complexity of the B&C construction product system one may expect 
most innovations to be incremental in character. There are increasing indications, 
however, that, as in many industries, there may be quite radical innovations in product 
on the horizon which have major implications for process. In turn, such shifts may be 
the trigger for the entry of new players or the exit of some existing ones. This is notably 
the case for recent radical developments in IT which are on the verge of being 
introduced to the sector. 
Unlike the vehicle assemblers, however, B&C does not have fixed sites, at least in terms 
of where final assembly takes place. This means that innovation must be transformed 
from tacit into codified knowledge of the players are not to reinvent the wheel next time 
they do a similar project and innovations are not to be lost. This is especially important 
where the workforce is not a permanent one. Knowledge developed during a project 
must be stored in a form in which it can be easily retrieved no matter how distant the 
sites are from each other. At present in Australia this transformation is not perhaps 
receiving the attention it deserves. Unless this codification can occur effectively the 
impermanence of production sites constitutes a major barrier to the accumulation of 
relevant knowledge which has been shown to be the basis of long term innovative 
success in other areas.   
This codification is especially important where materials, components and processes are 
changing fast and ‘experiments’ with their integration continually take place on 
individual sites. In these circumstances it may take a long time for this strategic 
‘knowledge-in-use’ to develop and be effectively transferred. Moreover, since the 
knowledge developed is created and transmitted largely outside formal training 
institutions and remains ‘private’ knowledge it may take a long time for the capabilities 
of the system as a whole to be upgraded or even updated even where the knowledge is 
codified inside lead firms. Indeed, such knowledge may, in this sector as in others, 
become the basis for temporary competitive advantage and so lead producers of this 
knowledge may have little incentive to transfer it for as long as possible if at all. 
These underlying issues which are specific to the B&C product system need to be borne 
in mind during reading of the following sections of the report. 
Summary of some terms 
In this report ‘product system’ refers to all the segments or fields of activity which 
would ‘normally’ be included in the building and construction ‘sector’ as well as their 
client and supplier 'networks'. The term ‘product system’ is used to avoid the 
ambiguities associated with terms such and ‘cluster’ or ‘network’ which were outlined 
in Chapter One above and even ‘industry’. Sub-areas within the products system are 
referred to as segments, areas and fields because in much of the literature they are 
referred to as ‘industries’ which leads to confusion  although, of course, the B&C 
product system is comprised of 'industries'. 
AEGIS 
28 
‘Project firms’ are the lead firms who 'assemble’ the constructed items, often from a 
very large range of products and using expertise from many service professions. 
The ‘clients’ of the project firms are the commissioners of works and only to a limited 
extent the ‘end user’ more colloquially understand by the term ‘client’. The ‘end users’ 
are the ‘clients of clients’ in our discussion here. 
This is important because there are many complications to describing the B&C product 
system in non-ABS-type ways. Not the least is the conception of what ‘client’ linkage 
means. In this report, the focus is on the project firms. Thus high or low client linkage 
largely refers to the links between project firms and the commissioners of works. The 
end-users, even of items such as airports, are sometimes quite hard to identify. If airport 
authorities are the commissioners of work they may not be clearly coterminous with the 
‘end-user’, the airlines or those who travel in the airlines, for example. Moreover, in 
some cases, the authorities that commission and plan may not operate the constructed 
item, this operation being sometimes (and increasingly) outsourced to specialist service 
companies. The latter are not clearly ‘end-users’ either.  
To simplify, we have therefore indicated only the end-users in the diagrams in this 
report, but have not brought them centrally into the picture. This ‘relegation’ does not 
mean that they are entirely absent, and indeed we recognise explicitly that project firms 
are making serious attempts to ‘get behind’ the commissioners of the work to talk to 
end-or ‘further-down’ users. This is in part how they develop their expertise further and 
is part of the path to specialisation. Thus, in the construction of hospitals doctors and 
especially surgeons have quite a lot of direct input. But even doctors are only a section 
of the whole ‘end-user’ population of medical facilities. That population includes 
nurses, pharmacists and other professional and support staff inside the building and of 
course patients and even relatives of patients. These groups are often represented by 
hospital boards and the degree to which end-users are involved during the design phase 
varies a great deal. Clearly, a serious problem for information flows and the 
development of long term relationships in the B&C product system stems form this 
multiplicity of ‘clients’. This discussion should be borne in mind when reading the carts 
and diagrams which follow in part Two below. 
The term ‘complex’ refers to sets of players who have major activities and perhaps 
resource bases and customers in common within the B&C product system. 
Relationships between these sets of players are conceptualised as knowledge or 
information flows which may involve interlinkages for their effectiveness. The 
reference is to the relationships which develop or encapsulate the knowledge flows as 
well as to the information exchange itself. Talking of ‘strong’ flows assumes that these 
relationships are not one-off but are continuing. It is here that one can begin to see 
where power in the market may be important but also where trust is needed and 
develops. The ‘direction’ of the flows is determined by who dominates the exchange(s), 
who ‘sends out’ more than is received and so on. 
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Chapter Three: Mapping the System 
Introduction: Conceptualising and mapping industries 
Official national and international statistics are collected in a manner that reflects the 
traditional hierarchical, sectoral view of industry. Agriculture, mining, manufacturing 
and services are divided and each of the industries that are a part of them is given a 
place in a simple hierarchical classification. The first step in moving towards a product 
system view of industry is to develop a structure of classification that breaks the simple 
hierarchical structure of official statistics and moves towards a product system view of 
industries – while accommodating a carry over of official statistics – so that we can 
build on the existing base rather than starting from scratch. 
With this task in mind, we begin by conceptualising the grouping and interactions 
between industry sectors within the economy. We then develop a two-dimensional map 
of the building and construction industries cluster, which accommodates official 
industry statistics. This map provides a broad product system-based view of the building 
and construction industries and a stepping-stone to a more detailed conceptualisation of 
the industry. 
Official industry statistics classify industrial activities according to the major production 
processes and tend to lead analysts to a fragmented view of industries in which each is 
seen as more or less independent. A more constructive way of looking at particular 
industries is to see them embedded in, and contributing to, the wider economy – which 
can be thought of as a chain of ‘creation  production  Distribution’. This develops a 
model put forward by Pappas, N. & Sheehan, P. (1998). Categorising industries in these 
terms suggests the schema outlined in the table below. 
Agriculture, mining and manufacturing are included as ‘Goods Producing Industries’. 
All those listed that are not goods producing (ie. not in italics) are service industry 
categories.  They include: 
 Goods Related Service Industries – comprising those services contributing directly 
to the production of goods (including construction, energy and distribution 
industries); 
 Knowledge-based Service Industries – comprising those services focused on 
bringing knowledge to bear on the production process (including business and 
property services, finance and insurance services, and communications services); 
 In-person Service Industries – comprising those services delivered primarily face-to-
face (including education, health, community, personal, accommodation, restaurant 
and entertainment services); and  
 Government and Defence Services – which provide the base environment for 
economic and social life. 
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The advantage of mapping industries in this way is that it provides a mechanism by 
which to group activities and explore their inter-relations, while at the same time 
preserving the traditional structure of the industries sufficiently to allow a simple and 
relatively direct concordance with official national and international statistical 
categories (see Appendix One). 
In addition, this schema readily maps onto key analytical dimensions; such as the 
common classification of industries into capital intensive, labour intensive and 
knowledge intensive, and the closely related Reichian classification of work into routine 
production, in-person and symbolic analytical categories. 
 
Table 3.1 The creation–production–distribution chain 
GOODS PRODUCING INDUSTRIES 
Goods producing industries 
Agriculture 
Mining 
Manufacturing 
SERVICE INDUSTRIES 
Goods related services industries 
Construction: 
Construction 
 Energy: 
Electricity, Gas and Water 
 Distribution: 
Transport and storage 
Wholesale 
Retail 
Knowledge-based services 
Property and business services 
Finance and insurance services 
Communications services 
In-person services 
Education services 
Health services 
Community and personal services 
Hotels, restaurants and entertainment services 
Government & Defence 
 
 
This schema can be shown graphically (see Figure below). It suggests that there is a 
broad base to economic activity – which includes government and defence services – 
and a consumer/end user market – which includes most in-person services. At the core 
of the economy are the goods producing industries linked into a value chain which sees 
inputs from knowledge-based services and goods related construction and energy 
services industries, and outputs going to the market via goods related distribution 
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services. There is an implicit value flow horizontal dimension and a broad value-adding 
vertical dimension. 
This mapping structure draws out a number of features of industry that have all too 
often been overlooked. It highlights the important relation between manufacturing and 
services, and sheds light on user-producer relations, linkages and potential avenues of 
innovation and diffusion across the economy. 
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Figure 3.1 A map of the creation–production–distribution chain 
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Three ‘lenses’ on the B&C product system 
The following sections of Chapter Three present three different ways of looking at the 
building and construction product system. 
 A. Conceptualising and Mapping the Building and Construction cluster 
The building and construction product system (ie. the goods related production: 
construction, and related supply and service industries) can be mapped in greater detail 
by placing the building and construction and related industries into a two-dimensional 
matrix according their relative knowledge intensity or knowledge value-adding and 
whether they produce a product or service. This basic framework provides an intuitively 
simple, graphical view of the building and construction industries cluster. 
Mapping industries using a framework with similar dimensions was pioneered by 
researchers working on the information industries in the Program on Information 
Resources Policy at Harvard University during the late 1980s. (See, for example, 
McLaughlin and Antonoff (1986:86-9) and McLaughlin and Birinyi (1988)). A map of 
the information industries, which developed the basic Harvard schema, was produced 
by researchers at the Australian Productivity Commission in 1996 (see Houghton, Pucar 
and Knox 1996). The Australian information industries map was in turn refined for use 
by the UK Department of Trade and Industry’s Information Technology, Electronics 
and Communications Foresight panel in late 1997 (Hawkins, Mansell and Steinmueller 
1997). The insights derived from these various attempts to conceptualise an information 
industries cluster demonstrate that such industry maps can provide a useful analytical 
framework. 
A building and construction product system map can be drawn with a vertical product-
service dimension and a horizontal knowledge intensity dimension. Representing 
corporate activities along a product-service dimension helps to highlight such issues as 
vertical integration. It is also suggestive of a blurring of the traditional product and 
service categories into ‘product-systems’ in which providers and/or clients mix and 
match products and services in order to build complex systems solutions. The horizontal 
knowledge intensity dimension is an axis of increasing information value-added.  
It should be noted that each mapping has its own focus and perspective. Supply 
industries that supply relatively simple material inputs appear at the relatively low 
knowledge intensity end of the knowledge intensity / value adding dimension, because 
of their role in the overall building and construction process. That does not mean that 
they are low-technology industries in their own right, but rather simply reflects their 
role in the building and construction chain of production. It should also be noted that the 
map is constructed step-wise, with the industry groupings (segments) being placed first, 
and then the specific industries placed second. Hence, the materials and supplies 
segment is placed to the left of tools and equipment segment and the industries 
classified within them, which is not to suggest that certain materials (glass, paint, etc) 
are necessarily 'lower tech' than simple tools (eg. hammers).   
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Figure 3.2 Building and construction industry sectors  
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The space created in this 2-dimensional frame can then be broken into boxes 
representing the major industry segments. In the case of the building and construction 
industries these are: 
• on-site services in the upper left-hand corner; 
• knowledge intensive client services in the upper right-hand corner; 
• building and construction in the centre; 
• building products and supplies in the lower left-hand corner; and  
• building fasteners, tools, machinery and equipment in the lower right-hand corner 
(Figure 3.2).  
Using the same principles, we can further subdivide each of these boxes into 
product/service classes. Product/service classes are placed higher on the vertical 
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product-service dimension when they are closer to the end users and to final 
consumption. They are placed lower on the vertical product-service dimension when 
they are component parts of building and construction. They are placed towards the left-
hand end of the knowledge intensity dimension when they are simple tasks or products 
and further towards the right-hand end when there is more knowledge value-adding 
involved. 
The rationale for the placement of industries and of product and service classes is 
essentially the same. The vertical product-service dimension reflects what the enterprise 
supplies to the market. It can be seen as reflecting the level of customer dependence on, 
or interaction with, the supplying enterprise in the provision of building and 
construction products and services that the customer requires to complete the 
construction. The horizontal knowledge intensity dimension reflects the extent of 
knowledge or information value-added involved in that supply.  
The on-site services (upper left-hand box) is divided as shown in figure 3. 
 In the upper left-hand segment, building completion services — including 
plastering, ceiling, carpentry, tiling, carpeting, painting, decorating, glazing and 
related construction services.  
 In the upper right-hand segment, installation trade services — including plumbing, 
electrical, air conditioning, heating, fire and security systems installation services. 
 In the lower left-hand segment, site preparation and landscaping services.  
 And in the lower right-hand segment, building structure services — including 
concreting, bricklaying, roofing and related services.  
The client services (upper right-hand box) is divided as shown in Figure 3.  
 In the upper left-hand segment, real estate services — including real estate agent 
services.  
 In the upper right-hand segment, professional/technical services — including 
architectural, surveying, consultant engineering and related technical services.  
 In the lower left-hand segment, residential property services — including residential 
property operation services.  
 And in the lower right-hand segment, commercial property services — including 
commercial property operator and developer services.  
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Figure 3.2 Building and construction industry map  
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The building and construction (central box) is divided into four major areas as shown 
in Figure 3.  
 In the far left-hand segment come house building 
 Followed by non-house residential building 
 Then come non-residential building — including factory, shopping centre and office 
building 
 And the on the right we have  non-building (engineering) construction — including 
road, bridge and other engineering construction.  These roughly follow the order of 
their knowledge-intensity and to some extent closeness of client linkage, an order 
which is central to the rest of this report. 
The building products and supplies (lower left-hand box) is divided as shown in 
figure 3.  
 In the upper left-hand segment, building products and supplies wholesaling and 
retailing. 
 In the upper right-hand segment, structural products — including such things as 
fabricated wood and wooden structures, concrete and aluminium products, structural 
metal, steel fabrications and pre-fabricated buildings.  
 And in the lower left-hand segment, building and construction related products and 
supplies — including ply, veneer and wood products, glass, brick and ceramic 
products, cement, plaster, concrete, paint, plastics, metal piping and sheeting, 
electric cabling, etc.  
The building fasteners, tools, machinery and equipment (lower right-hand box) is 
divided as shown in figure 3.  
 In the upper left-hand segment, tools and fasteners — including machine tools, hand 
tools  and fasteners. 
 In the upper right-hand segment, Construction related machinery and equipment 
wholesaling, hiring and leasing.  
 And in the lower right-hand segment, building and construction related machinery 
and equipment — including such things as construction equipment, lifting and 
handling equipment, and commercial heating and cooling equipment.  
This structured classification builds the picture of the building and construction product 
system depicted in Figure 3. It divides the industries into five main product system 
segments — on-site services, client services, building and construction project firms, 
building products and supplies, and building fasteners, tools, machinery and equipment 
manufacturing. Each is divided into four product/service classes. These classes include, 
inter alia, the commodity items / industry activities listed. 
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Mapping the building and construction product system in this way provides a number of 
analytical advantages. It provides a stepping-stone between traditional industry statistics 
based on hierarchical systems of classification and broader conceptual views of industry 
activity as depicted in clusters, chains and complexes. It gives a perspective on the inter-
relations between segments of the industry, a view of the ‘chain’ of production and a 
framework upon which to base a variant of cluster analysis (see, for example, Roelandt 
and den Hertog (1998)). 
Knowledge intensity and client linkages  
Given the internationally recognised significance of both knowledge intensity and client 
linkage to any product system to its capacity to generate innovation, it seems 
appropriate to add these dimensions to our ‘map’. This section indicates where the 
different segments of the B&C product system lie on these dimensions. By ‘client 
linkage’ we understand the regular exchange of the information and other forms of 
assistance needed over a long period to undertake successful repeated production of 
complex constructed items. 
There are also other elements which may affect the capacity of the product system to 
innovate and to so in a timely manner. These include the geographical origin of 
products and services, the size of firm concerned and its predominance in the segment. 
These are mapped in following figures, leading up to a final summary diagram 
indicating the potential of the segment to innovate and the type of innovation likely to 
be found. 
We can thus add to the figures in the section above in this chapter a series of further 
ones which add somewhat different perspectives. 
The first figure (Figure 3.4) breaks down the four areas of the building and construction 
industry into a rough estimate of where they sit in terms of degree of knowledge 
intensity and client linkage as measured by their major activities. 
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Figure 3.4 Construction field, activities, knowledge intensity and 
degree of customer linkage 1 
Non-building Construction       Non-residential Building 
 LCL HCL   
 
LCL HCL 
HKI  Engineering HKI Shopping Centres 
 
Offices, hospitals 
LKI    LKI Factories 
 
 
 
House Building         Non-house Residential Building 
 
 
LCL HCL   
 
LCL HCL 
HKI  
 
Architect 
commissioned  
HKI apartments, 
condominiums 
 
LKI Spec. builders 
 
  LKI estate house 
developments 
 
 
LKI = Low knowledge intensity 
HKI = High knowledge intensity 
LCI = Low client Linkage 
HKI = High Client Linkage 
 
 
The second set of diagrams (Figures 3.5, 3.6 and 3.7) breaks the system’s activities 
down a bit further and lists some of the ABS categories in which statistics are collected, 
again with a view to indicating where these fall in terms of degrees of knowledge 
intensity and client linkage.  This is done to indicate to the reader where the potential 
for innovation may lie if one takes seriously the evidence that the drivers for innovation 
are very often based on knowledge or on client demands. 
 
Figure 3.5:  Products and Supplies: High/low knowledge intensity and 
client linkage 
 
 LCL 
 
HCL
LKI SUPPLIES 
Timber, cement, lime, plaster, concrete, 
brick etc. 
 
HKI PRODUCTS 
Building supplies wholesale/retail, 
casting, pipe, ceramic, electronic cable 
and wire, fittings 
Structural building products (prefab-
structure, etc), glass, paint 
 
 
                                                 
1  NB.  The boxes are really points on a continuum, not absolute differences and there 
will be variety in each box ie Low/High = Lower and Higher 
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Figure 3.6: On-site and client services: knowledge-intensity and 
degree of customer linkage 
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Building completion services, installation 
trade services, site preparation services. 
Real estate, residential. 
HKI 
 
 
Landscaping Commercial services (of the new kind) 
professional and technical. 
 
 
Figure 3.7:  Services: High/low knowledge intensity/customer linkage 
and innovation type/potential 
 
 LCL 
 
HCL
HKI Innovation can be incremental or radical.  
Low client linkage suggest that 
innovation must be internally generated. 
Innovation potential high.  Radical 
innovations underway, especially via IT 
and interoperability .  Innovation 
dominated by clients (project-based 
firms) but often carried forward via 
particular individuals in service firms. 
LKI Innovation potential low.  Innovation 
incremental and dominated by project 
firms and materials and equipment 
firms. 
Internal innovation potential low, 
innovation incremental and dominated 
by clients (project firms and end users). 
 
 
 
 
The next diagram (Figure 3.8) brings another dimension to the understanding of likely 
sources of innovation. This indicates the origin of the products and services needed in 
the construction product system. The aim of this diagram is to show where the inputs 
come from so policymakers can see where their efforts may need to be centred. Clearly, 
within a national system of innovation, policies can only affect directly which is 
generated inside the nation. The diagram also indicates one of the problems for 
innovation in the B&C product system in Australia which is that important segments of 
supplies and products and almost all machinery are imported. This means that close 
user-producer relations are hard if not impossible to establish and reliance on the 
innovations made by enterprises elsewhere in the world with other major clients or 
interests may prove a major constraint for an industry ‘remaking’ its processes and 
products. 
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Figure 3.8: Building and construction product system: geographical 
origin (modified figure 2) 
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Then the diagrams move to link together the dimensions of knowledge intensity and 
client linkage and potential for, and dominant type of, innovation which either exists or 
seems most likely (Figure 3.9). The differences may be taken to indicate that different 
(various) policy actions are appropriate to each case rather than seeking a single 
solution for all areas. 
 
Figure 3.9:  Services: High/low knowledge intensity/customer linkage 
and innovation type/potential 
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Innovation potential high.  Radical 
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dominated by clients (project-based 
firms) but often carried forward via 
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LKI Innovation potential low.  Innovation 
incremental and dominated by project 
firms and materials and equipment 
firms. 
Internal innovation potential low, 
innovation incremental and dominated 
by clients (project firms and end 
users). 
 
 
 
Thus, we hypothesise in the diagram that in areas which are low in both knowledge-
intensity and client linkage there are few obvious catalysts for innovation  so innovation 
potential is low.  This means that innovation which does occur is likely to be 
incremental and dominated by firms in another category.   
Translating this hypothesis into terms of area of building and activities carried out 
within that area suggests that house building and on-site activities and the services 
which are related to them have the lowest internally generated innovative potential and, 
where innovation does  happen, the highest likelihood of that being dominated by 
innovations in other areas/activities.  This suggests that if policy-makers feel that 
greater innovative activity is required in these areas they should focus attention on 
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radical innovations (such as the industrialised module house being developed by 
Japanese firms) generated elsewhere in the product system.  They should work with the 
relevant areas to build skill levels and otherwise prepare the area for the impact of such 
changes. 
Similarly, in the low knowledge intensity but high client linkage box, the potential for 
internally generated innovation is quite low.  The way to generate innovations here is 
clearly to work with the clients.  This task can be facilitated by policies raising 
awareness on the part of clients of innovations taking place in that area which they may 
want to incorporate into their dealings with actors in it. 
In the low client linkage but high knowledge intensity arena, there are many more 
possibilities concerning both likelihood of innovation and the type of innovation.  This 
may be an arena where one can find firms which have what appears at first sight to be 
relatively simple products or supplies but where there is an aspect either of their 
products and the translation of their products into use which demands high knowledge 
intensity but not much client linkage. One could see this as the arena where one finds 
large firms making quite high R&D investments (eg. concrete).  In some cases, the 
firms may do this with relatively little direct client linkage, being able to rely on their 
long-term experience of the industry.  There is good potential for both incremental and 
radical innovation by firms whose strategies include considerable investment in 
knowledge generation and have well-functioning mechanisms for scanning their 
national and international environments for developments in their field.  Government 
policies could be directed to providing assistance with the two areas of R&D and 
information-seeking especially. 
Finally here, where an area is high in both knowledge intensity and client linkage the 
potential for all kinds of innovation is high.  Innovation here may be dominated by the 
clients (here seen as the low client linkage but high knowledge intensity arena). There is 
a greater range of possibilities both concerning the likelihood of innovation and the 
strength of the capabilities of the firms to scan the national and international 
environments effectively.  On the other hand, however, given the knowledge intensity 
of the service interlocutors (engineers, architects etc.), it is very likely that the impetus 
to innovations can come from both sides assisting the area into a virtuous upward circle. 
Here policies to assist R&D and training may also further information flows between 
‘clients’ and ‘suppliers’, always recognising the need for competition among firms as 
well as collaboration. 
The capacity of the lead firms to push innovations through the chain via their 
coordination activities may be a major factor determining whether the innovations can 
be implemented and the speed and the effectiveness of their introduction.  Policy 
activity could possibly assist with this process by focussing attention on diffusion and 
training of ‘receptor’ enterprises.  At present there are quite radical innovations in train, 
as we noted earlier in this report, especially concerning a quantum leap in 
interoperability in IT systems.  In this kind of innovation, project firms may be very 
dependent on particular individuals in high level service firms who have the capacity to 
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deal with the issues at an international as well as national level.  Where such major 
issues are concerned, policy assistance could be critical and policy makers themselves 
need to have effective mechanisms in place to scan the environment and to assist the 
diffusion of innovations. 
In the earlier discussion, the major clients of players in the different areas of the B&C 
product system have been the project firms coordinating B&C activities.  Project firms 
themselves, however, have important clients who are significant players influencing the 
system.  These end-users or commissioners of B&C activity have, as we discussed in 
the earlier sections of this report, been changing from public to private and increasing in 
variety.  They have also been changing their role into one of negotiation over all aspects 
of the design and functioning of the constructions they commissioned.  In many cases, 
these players have both shifted the ways in which their knowledge is used (and perhaps 
the ‘level’ of knowledge needed/possessed).  These changes affect the positioning in the 
system of both levels of knowledge intensity  and of the project firms themselves. 
Because of this shift Figure 3.10 indicates both degrees of knowledge intensity and 
client linkage between ‘clients and clients’ and the changes underway over recent years.  
The major catalyst for such changes has been shifts in regulatory systems, including 
much outsourcing from public to private sector and an outcomes-oriented approach to 
specifications. 
 
Figure 3.10 Clients of clients: user-producer (project firms- 
commissioners of works) linkages over time and level of 
knowledge intensity. 
 
Time 
 
up to 1990s 1990s onward
 LCL 
 
HCL
HKI Public sector clients dominate both 
knowledge and innovation esp. in 
some areas of construction, notably 
engineering.  Public sector 
dominates via standards and 
specifications. 
Project firms rising in both KI and CL.  
Development of HKI service firms to serve 
both public and private sector clients.  
Public sector possibly dropping KI and 
increasing CL with private sector.  
Innovation radical in some fields and 
increasing via a mutual process between 
project firms, public sector and private 
commissioners and financiers of 
construction. 
LKI Project firms.  Low innovation.  
Developers LKI. 
Some specialist firms but expertise in-
house. 
 
 
 
B.  The building and construction system 
As mentioned above, the boundary between manufacturing and services as traditionally 
conceived is becoming increasingly obsolete as new forms of manufacturing emerge to 
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supply tangible products packaged together with intangible services (see, for example, 
Quinn 1992). 
The recognition that bundling products, services and systems has the potential to offer 
customers enhanced performance and increased value lies at the heart of these new 
approaches. Indeed, the new manufacturing approach is largely driven by the changing 
nature of demand. Increasingly, customers such as electricity generators, which once 
may have engineered and commissioned new facilities, now outsource far more work, 
including services relating to design, engineering, construction and maintenance (Gann 
and Slater 1998).  
Construction is demand driven in the sense that it is triggered in response to user needs 
or perceived investment opportunities (Pietroforte 1997:1) rather than being the result of 
arms-length market transactions such as those characteristic of the mass production of 
consumer goods. 
Construction often involves a number of long and short-term business-to-business 
interactions. Firms compete in dynamic environments in which they need to manage 
production and innovation across organisation boundaries, within networks of 
interdependent suppliers, customers and regulatory bodies. Increasingly, construction 
services include financial deal structuring, planning and design, supply-chain 
coordination and risk management, as well as the management of coalitions of interests 
concerned with project operations  including legal, environmental and regulatory 
authorities (Gann and Slater 1998). 
The construction process can be broken down into five main phases: initiation 
(need/opportunity), planning, design, construction/renovation, and maintenance (See 
figure 311). Traditionally, each of these phases is undertaken by independent firms and 
the construction industry was identified with sales of construction and renovation 
operations only. Competition was based on price, for a given level of construction 
quality, and the contracting firms developed a production culture aimed at achieving 
production and operational efficiencies. This is changing. Increasing globalisation of the 
construction market, together with the need for more creative project financing in the 
context of privatisation and declining public funding, is changing the construction 
industry. There is increasing demand for broad management services to be offered early 
in the building process, in addition to traditional construction services, and for 
construction firms to become involved early in the development of new projects. 
Consequently, construction firms increasingly need to develop their technical and 
integrative management capabilities, and switch from a production-oriented culture 
towards a professional services attitude (Pietroforte 1997:3). 
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Figure 3.11 Phases of the building and construction process 
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Source: Pietroforte, R. (1997) Building International Construction Alliances: Successful Partnering for 
Construction Firms, E & F.N. Spon, London, p2. 
  
In this context, perspectives which focus on clusters, chains and complexes can be 
helpful in understanding the ways in which chains or webs of inter-linked production 
running from the suppliers of raw materials and primary products through 
manufacturing to project-based firms supplying complex products, systems and services 
operate. In project-based production product systems, such as those characterising 
building and construction, linkages between firms and other institutions are central to 
understanding the operation of those networks. In the building and construction 
industries developments currently unfolding are placing greater emphasis on broader 
perspectives on the entire chain or process from concept to maintenance (whole of life).   
C. The building and construction product system viewed as a ‘complex’ 
In 1998, Gann and Slater, using initial work carried out by Glatz and van Tulder (1989) 
and Marceau (1994) developed a model which they used to present both actors and 
activities in the B&C product system.  That model is based on the concept of industrial 
complexes discussed in Chapter 2 above in this report. 
Figure 3.12 is based on a model developed by Gann and Slater (1998) which attempted 
to  illustrate the types of actors, activities and knowledge flows found in project-based,   
service-enhanced production. It is based on the concept of industrial complexes, which 
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goes beyond the notion of chains of production reflected in the two-dimensional 
building and construction industries map outlined above and the more traditional 
clusters approach to include the regulatory, institutional and governance structures 
which help to create the frameworks and infrastructures within which project-based 
firms operate (Gann and Slater 1998).   
The model has six analytical dimensions: 
 knowledge flows; 
 project-based firms; 
 supply networks; 
 projects (clients, owners, users); 
 technology support infrastructures; and 
 regulatory and institutional frameworks. 
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Figure 3.12 The Building and Construction Process / System 
 
 
Regulatory Framework 
ACTIVITIES: technical, economic, environmental and social regulation 
ACTORS: government, firms, industry and professional associations 
 
 
 
 
Supply Network 
 
  
Project-based Firms 
  
Projects 
ACTIVITIES:  
materials, components, equipment 
manufacture and services 
 
 ACTIVITIES: 
design, engineering, integration, assembly 
/ construction 
 
 ACTIVITIES: 
commissioning and using 
constructed products and 
construction services 
ACTORS:  
process, mass and batch production 
firms, and services firms 
 ACTORS: 
consultants, designers, engineers, project 
managers, constructors, specialist 
contractors 
 ACTORS: 
clients / owners / users 
     
 
 
 
Technical Support Infrastructure 
ACTIVITIES: long-term technical development and support 
ACTORS: government, education, R&D institutions, industry and professional associations 
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Using this model as a base it is possible to construct outline product system maps 
reflecting the major actors and activities involved in the main sub-sectors of the 
building and construction industries: namely, non-building construction (engineering 
construction), non-residential building construction and residential building construction 
(including house building). 
For our purposes here and to avoid repetitive description, with the focus in this instance 
on innovation, it seems more appropriate to focus on actors rather than activities except 
in summary form. This is because we want to focus on knowledge flows and the implied 
linkages. Included in ‘knowledge flows’ are rules for action and accreditation 
requirements as well as the usual forms of tacit and codified information which circulate 
among players in an industry arena. 
The series of diagrams set out below (Figures 3.13, 3.14, 3.15) indicates what we 
hypothesise, based on written information gathered and interviews undertaken so far, is 
the case in Australia in the B&C product system where knowledge flows and client 
linkages are concerned. 
 
Figure 3.13: A Well-functioning Complex 
 
 
USERS 
 
 
  
PRODUCERS 
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INSTITUTIONS 
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The first diagram (Figure 3.13) indicates what the theory about the importance of 
knowledge flows for innovation would suggest is an ideal situation.  Here the flows of 
information are multidirectional, linking all major sets of players to all others, and of 
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equal ‘weight’ or ‘strength’.  The diagram suggests both good knowledge flows and a 
situation where there is constant negotiation about the framework rules of the game 
among major players Other players may find it difficult to participate fully directly but 
in a well functioning system their needs may be well represented through the activities 
of major actors. 
The second and third diagrams (Figures 3.14 and 3.15) give an indication of how the 
functioning of the B&C product system in Australia compares to the ideal in Figure y 
which represents the position of knowledge flows as between the commissioners of 
research and the other players in the system. 
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Figure 3.14: Knowledge flows between project firms and other players in the B&C product system. 
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Figure 3.15:  Knowledge flows between commissioners of construction projects and other players in the B&C 
product system 
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The second diagram (Figure 3.14) suggests that there are only three strong two-way 
knowledge flows.  Two of these are between the end-users (commissioners of works), 
both public and private, with public regulators.  To some degree this may be because 
there is some overlap of function between the public sector commissioners of works and 
what are otherwise ‘government regulators’.  In other words, by their input into 
standards and specifications, public end users may also have input into other areas of 
regulation and vice versa as the rules are in the process both of being drawn up and 
implemented. 
The third strong flow relates to the accreditation of the professions involved in the 
arena. It rep resents the links of the accreditors to the institutions that implement 
training.  Thus, the Australian Institution of Engineers is heavily involved in accrediting 
training for the profession but the training itself is carried out by accredited institutions, 
mostly in the public sector. 
Two other two way flows exhibit only weak linkages. These are between the 
commissioners of works and some public sector R&D providers and some public or 
private training providers. 
There is one further two way link which is so weak as to appear broken between 
commissioners of works and providers of services. It seems most likely, however, that 
most essential service knowledge (eg. engineering and architecture) is still largely 
produced in-house, cutting direct links with other players down to informal knowledge 
flows between professionals who have a personal but not an organisational network. 
There is some evidence of information flows from the providers of services and 
materials/equipment to the training institutions in the arena but little return from there to 
the ‘producer’ box on the diagram. The flows that are seen support the creation of 
knowledge intensity inside the commissioning organisations (via the training for their 
professionals) but that is all. 
In short, many of the connections at the level of the commissioners of works are 
mediated by other organisations and are indirect rather than direct which may reduce 
overall knowledge levels and hence potential for innovation. 
The following diagram (Figure 3.15) shows a great deal more activity and interactivity 
in terms of knowledge flows. This is, of course, essential to the coordination function of 
the project firms and to their ability both to be successful in tendering and to complete 
projects on budget, on time and to high quality standards. It is also the arena where the 
regulations, standards and training and its accreditation actually bite. 
The three ‘heaviest’ lines of information flow in this diagram are only one-directional, 
not two way. The first of these represents the degree to which regulation by public 
agencies dominates the activities of the project firms. While this has changed in recent 
years, a situation seen in the thinner arrow returning from the project firms to the 
agencies and also by private sector representation, including project firms on regulatory 
advisory bodies), regulation is still far from an equally negotiated process. This may be 
as it should be; although there may be room to shift further to an output/performance 
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model of regulating and sanctioning, it is ultimately the responsibility of a public body 
to frame health, safety, pollution and other related rules. 
The other three thick lines are related to rule-making, this time in accreditation of 
professionals by relevant bodies who thus dominate the rules governing who can claim 
a particular professional status, who can train them, in what (curriculum) and how 
(period, method etc.). This is a fairly tight ‘triangle’ of flows.  While there is some input 
from practising professionals and training institutions this is not usually substantial and, 
of course, does not involve the profession as a whole.  It has indeed become clear in 
recent years that in some areas professional accreditation bodies can be more 
conservative than the profession as a whole and certainly more conservative than the 
training institutions.  This is partly because such accrediting bodies have two roles: to 
ensure that professional standards are high and met by new entrants and, implicitly, to 
limit numbers of entrants to those coming in by recognised routes.  Where there is a 
merging of disciplines such that a new kind of professional may be needed, accrediting 
bodies which do not receive enough information on trends can retard recognition of 
emerging skills and hence the development of the product system. Again, policy action 
to assist these processes of rethinking may be needed. 
In some cases, too, training institutions, based on single disciplines within universities, 
also retard change. In the B&C arena there are notorious failures of regular 
communication as between different specialisms (civil engineering, project 
management, planning), especially where these are taught at different levels 
(undergraduate or graduate). Some emerging areas, such as ‘Civic Design’, have often 
found they have a choice to make: instead of developing as integrative areas they find 
they are not accredited by any of the established professions and must throw in their lot 
with one only to enable their graduates to find jobs. In many cases, existing courses 
look back to a period where each professional had a clearly defined place in the 
professional arena and find it hard to see that in leading edge organisations integrative 
capacity matched by basic skills in one or two professions is more appropriate. This 
attitude, it should be said, is common in other areas, too. 
The problem of the disjunction between what university departments teach and what the 
high value-added areas of project firms need is now perceived by at least some leading 
industry players as acute. One person in a major firm interviewed for this report said the 
firm had ‘given up on universities, we are so far ahead of anything they teach. They 
don’t even want to discuss our needs with us. We do all our training ourselves.’ 
Some attitudes on the part of training and accreditation bodies also sit particularly ill 
with what is emerging as a new research mode. This is the mode which is dominant 
outside universities and specialist institutes. Dubbed ‘Mode 2 research’ by the authors 
of the New Production of Knowledge (Gibbons et al. 1994), this emerging area is 
characterised by researching performers working in interdisciplinary, transient teams 
and by the conduct of problem-focussed or issue-oriented investigations. 
There are similar rather poor flows of information between users (project firms) and 
R&D providers of the established kind (CSIRO, universities). There are only two major 
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privately financed institutions involved with ‘general’ B&C-related R&D, although 
there are some specialist ones (mentioned again below). Preliminary results from 
Project 2 in this series indicate little R&D interaction. Figure 3.15 also shows quite 
strong downward links between regulators and the producers of supplies, machinery and 
materials.   
Significantly, preliminary interviews suggest a surprising lack of long term and 
concerted interaction between project firms and some other players in the system. While 
quite a lot of information flows to the producers of services, and this is increasingly the 
case, there seems to be relatively little going to products suppliers. We hypothesise that 
at present more information goes from producers to the users, since the latter purchase 
their products, but very little the other way. There is also relatively little going back to 
users from service providers. Specific policy action to assist such firms may be helpful. 
These ‘pictures’ summarily represented are to a large extent currently hypothesis bases 
on relatively little direct information. So far, however, there has been no counter case 
put and the evidence that is available from a variety of written and interview sources 
tends to confirm the hypothesis. 
In the next chapter we move back to present some statistics to describe the building and 
construction product system before returning to our ‘maps’ 
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PART TWO:  THE SECTOR AND ITS 
SEGMENTS  
Chapter Four:  The statistical shape of the 
building and construction product system in 
Australia 
In this chapter we present a statistical summary of the building and construction product 
system, using the categories laid out in Figures 3.2 and 3.3 above. A more detailed 
review of Australian core building and construction industries statistics, using a more 
conventional approach appears in Appendix III. Readers will recall that these are on-site 
services, client services, building and construction project firms, materials and product 
supplies and machinery and equipment supplies. Unfortunately, it has not been possible 
to separate out the data for product-related services, notably the retail and wholesale and 
hire/lease of equipment areas because of the way the data are classified when collected.  
The breakdown used has been done this way because it relates more directly to the 
picture of the functioning of the building and construction product system that we wish 
to present.  It allows, in other words, the reader to see the B&C system using a rather 
different set of lenses from the standard ones and thus to see areas which may not have 
been so clear. 
i) The Building and construction product system’s revenue 
In 1996-97 the total income of building and construction product system businesses was 
approximately $110 billion. On-site or construction trade services accounted for one 
fifth, almost $22 billion. Client services, including engineering, architectural, surveying 
and real estate services, but excluding commercial and residential property services for 
which no data are available, earned $8.6 billion in 1996-97. The largest share of the 
client services total was earned by engineering services operations which generated a 
total income of just over $3.2 billion. Core building and construction project firms 
earned $34.2 billion, while within the supply network, materials and product suppliers 
earned $41.3 billion and machinery and equipment suppliers $4.3 billion. 
Over the 5 years 1991-92 to 1996-97, building and construction on-site services income 
has grown at a compound annual rate of 5.98 per cent, while core construction providers 
income has grown at a compound annual 6.03 per cent.  This suggests that the 
construction providers have increased their share of the value-added to each project. 
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Table 4.1 Total B&C income by industry segment 1995-96 ($M) 
Industry Segment Total Industry Income 
($m)
Input-Output 
discounted ($m) 
On-site Services (Trade Services) 21,898 21,898 
Client Services (Engineering, Technical, etc.) 8,607 8,607 
Building & Construction project firms 34,250 34,250 
Materials and Products Supplies 41,352 18,608 
Machinery and Equipment Supplies 4,312 2,803 
TOTAL 110,419 86,166 
Sources: ABS Private Sector Construction Industry 1996-97, Cat No 8771.0 (Preliminary). ABS Real 
Estate Agents Industry: Australia, 1995-96, Cat No 8663.0. ABS Selected Technical Services: Australia, 
1992-93. ABS Consultant Engineering Services: Australia, 1995-96, Cat No 8693.0. ABS Business 
Operations and Industry Performance: Australia, 1995-96, Cat No 8140.0. ABS Manufacturing Industry: 
Australia, 1995-96, Cat No 8221.0. 
Notes:  
1. Trade services and construction income estimated for 1995-96 based on proportions of 'construction' 
in 1996-97.  
2. Architectural & surveying services income for 1995-96 estimated based on proportions to engineering 
services 1992-93.  
3. Excludes wholesale, retail, hiring and leasing.  
4. Excludes residential or commercial property operators and developers from 'client services' due to 
lack of data.  
5. Based on total income by industry, not allowing for I-O proportions 
 
 
While the product system map includes only those industries oriented primarily or 
significantly towards building and construction, some proportion of the income of some 
of the industries included is derived from non-construction related activities. 
Unfortunately, Input-Output data are not available at a sufficient level of detail to enable 
us to accurately disentangle these industry income sources.  
However, an examination of recent I-O tables suggests that to get a more accurate 
picture of the income of the building and construction industries cluster we should 
discount materials and products supplies industries' income by something like 50 to 60 
per cent and machinery and equipment supplies industries' income by something of the 
order of 25 to 45 per cent. This suggests that the materials and products supplies 
segments' income should be closer to $18.6 billion, and the machinery and equipment 
supplies segments' income closer to $2.8 billion.  
Consequently, the true total building and construction product system income in 1996-
97 was approximately $86 billion, not $110 billion as previously mentioned.  Of this, 
$22 billion (25 per cent) was derived from on-site or trade services, $8.6 billion (10 per 
cent) was derived from client services, $34 billion (40 per cent) was derived from 
construction provision, $18.6 billion (22 per cent) was derived from building materials 
and products supplies and $2.8 billion (just over 3 per cent) from building and 
construction machinery and equipment supplies.  
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Figure 4.1 Building and construction product system income 1995-96 
($m) 
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ii) Building and construction product system employment 
In 1996-97, total employment in the building and construction product system was just 
over 682,000.  Building and construction project firms employed 108,200 and on-site 
service providers employed a further 219,500. Hence, the core construction services 
industries (as traditionally classified) employ around 330,000 people.  Building and 
construction-related supplies manufacturers employed a further 252,000 and there were 
a further 102,000 employed in close-to-client services  including consulting, technical 
and engineering services. 
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Table 4.2 Employment in the Building and Construction Product  
System by segment. 1995-96  
Industry Segment Total Employed 
On-site Services (Trade Services) 220,000 
Client Services (Engineering, Technical, etc.) 102,000 
Building & Construction 108,000 
Materials and Products Supplies 222,000 
Machinery and Equipment Supplies 30,000 
TOTAL  682,000 
Sources: ABS Private Sector Construction Industry 1996-97, Cat No 8771.0 (Preliminary). ABS Real 
Estate Agents Industry: Australia, 1995-96, Cat No 8663.0. ABS Selected Technical Services: Australia, 
1992-93. ABS Consultant Engineering Services: Australia, 1995-96, Cat No 8693.0. ABS Business 
Operations and Industry Performance: Australia, 1995-96, Cat No 8140.0. ABS Manufacturing Industry: 
Australia, 1995-96, Cat No 8221.0. 
Notes:  
1. Trade services and construction employment estimated for 1995-96 - set equal 1996-97.  
2. Architectural & surveying services employment for 1995-96 estimated based on proportions to 
engineering services 1992-93.  
3. Excludes wholes, retail, hiring and leasing.  
4. Excludes residential or commercial property operators and developers due to lack of data.  
5. Based on total industry, not allowing for I-O proportions 
 
 
Where employment is distributed according to Input-Output proportions, some 122,000 
jobs in the materials and product supplies industries could be attributed to building and 
construction activities and around 19,500 jobs in machinery and equipment supplies. 
This would imply a total adjusted building and construction industries cluster 
employment of just over 570,000 in 1995-96. However, the unadjusted figure of 
682,000 employees contains both inclusions (not attributable to construction on an I-O 
basis) and exclusions (such as missing data for some industries) which tend to cancel 
each other out. Hence, the unadjusted figure is probably closer to the mark. 
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Figure 4.2 Building and construction product system employment by 
segment, 1995-96 ('000) 
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iii) The B&C product system’s knowledge base 
Innovation in the building and construction product system  
Innovation survey data from 1997 are not available at the time of writing.  Data on 
innovation in the B&C product system are scarce, but it is possible to get an impression 
of innovation and innovativeness within the building and construction industries cluster 
from the proxies traditionally used in inter-industry and inter-country comparisons.  In 
this section we examine R&D expenditures on construction and the take-up and use of 
information and communication technologies (ICTs) as  indicators of innovativeness. 
Over the period from 1992-93 to 1996-97, R&D expenditure on construction (as a 
Socio-Economic Objective, the only categorisation used by the ABS) averaged only 1.4 
per cent of total R&D expenditure in Australia.  This is significantly less than the share 
of construction in total output, which averages around 6.5 to 7 per cent of GDP. In 
1996-97, just under $114 million was spent on construction R&D.  Of this total, $45 
million was spent by business (construction BERD), $36 million was spent by 
government (construction GERD), just over $32 million was spent by higher education 
and $701,000 was spent by private non-profit organisations.  
Notwithstanding considerable fluctuation, the overall trend shows R&D expenditure 
increasing.  Most encouraging is the sign of a marked increase in business expenditure 
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on construction R&D, from 25 per cent of the total spent on the product system in 1992-
93 to just under 40 per cent of total construction R&D expenditure in 1996-97.  
 
Table 4.3 R&D Expenditure on Construction as a Socio-Economic 
Objective, 1992-93 to 1996-97 ($m) 
Expenditure by: 1992-93 1994-95 1996-97 Person years 
1996-97 
Business 25.7 34.0 45.1 384 
Government (Commonwealth) 28.5 24.3 28.9 264 
Government (State) 10.2 6.8 7.0 50 
Higher education 38.5 27.7 32.3 648 
Private non-profit 0.3 1.3 0.7 9 
Total 103.3 94.0 113.9 1,355 
Sources: ABS Research and Experimental Development: All Sector Summary, 1996-97, Cat No 8112.0 
and ABS Research and Experimental Development: Business Enterprises - Australia, 1996-97, Cat No 
8104.0. 
 
 
In terms of person years devoted to construction R&D in 1996-97, businesses accounted 
for just over 28 per cent at 384, while higher education devoted 648 person years to 
construction R&D and government some 314 person years.  Of the $45 million that 
business spent on construction R&D in 1996-97, just under $21 million was attributable 
to labour costs, a further $20 million to other current expenditures and just under $4.5 
million to capital expenditures.  Since capital expenditure is longlasting perhaps the last 
figure is especially significant as it may indicate future intentions. 
Businesses in the building and construction product system spent some $44 million on 
R&D during 1996-97. Of this total, businesses in the building materials and products 
supplies segment accounted for almost three quarters of the total, having spent almost 
$32 million.  Despite it seeming apparent that these firms are moving into higher value-
adding and higher knowledge-intensity areas, building and construction (general 
construction) project firms spent just $3.8 million on R&D or innovation as 
conventionally measured, while those in the on-site services segment spent less than $1 
million.  Building tools, fasteners, machinery & equipment industries spent more overall 
than did the two previous categories, accounting for around 11 per cent of R&D 
expenditure and spending just over $4.7 million.  
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Table 4.4 R&D expenditures in the building & construction product 
system, 1996-97 ($m)  
Industry Segment R&D expenditure 
($m)
R&D expenditure 
 as a % of income 
On-site Services (Trade Services) 0.65 0.003 
Client Services (Engineering, Technical, etc.) 2.91 0.034 
Building & Construction 3.80 0.011 
Materials and Products Supplies 31.87 0.077 
Machinery and Equipment Supplies 4.74 1.110 
Total 43.97 0.040 
Source: Derived from ABS unpublished data 
Notes:  
1. This table shows expenditure by businesses in the building and construction industries cluster on 
construction R&D, as distinct from expenditure on construction R&D by all businesses (shown above). 
2. R&D expenditure data are for 1996-97 whereas income data are for 1995-96 (current prices). 
3. These data do not include expenditures on design, construction related information technology 
development, etc. 
 
 
Figure 4.3 Building and construction product system, expenditure on 
R&D, 1996-97 ($m) 
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The ABS Innovation Survey of 1995 showed remarkably little innovation, at least as 
recognised as such and reported by the firms surveyed.  In 1994-95, just 5.4 per cent of 
firms in the construction segments of project firms and on-site services, 6.9 per cent of 
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firms in property services and 8.1 per cent of firms in business services had undertaken 
innovative activities during the year (see PC/DIST 1996:177) 
Given the importance of IT to the B&C product system, investment in computing 
capacity may also indicate the innovativeness of firms in the sector.  In terms of the 
simple proxy of computer ownership the picture is not much better than that shown by 
the Innovation Survey.  In June 1994, only 39 per cent of businesses in 'construction' 
had computers compared to more than 49 per cent of businesses across all industries. 
However, computer use in business and property services was relatively high with 73 
per cent of businesses reporting that they had computers (ABS 1997, cat. No 8129.9.0)  
Things had improved somewhat by 1996-97 when 58 per cent of businesses in 
construction and 62.4 per cent of businesses in property services were using computers, 
compared to 62.6 per cent of businesses in Australia across all industries.  However, it 
seems likely that these were used simply for in-house work such as word processing 
rather than for the all-important task of interconnecting with other enterprises for 
information sharing and connection with other stages of the design and construction 
processes.  This lack of interconnectivity is indicated by the fact that only 9 per cent of 
computers in use in construction businesses were networked, compared to 25 per cent 
across all industries.   
Similarly, firms in the B&C product system may have been slow to take advantage of 
new forms of scanning the environment for information and new knowledge.  In 1996-
97, only 12 per cent of construction businesses were connected to the Internet, 
compared to 21 per cent across all industries and less than 1 per cent of construction 
businesses had a web site, compared to 4.3 per cent across all industries. (Growth and 
Performance survey 1996-97 preliminary) These figures show that building and 
construction industries businesses lag somewhat behind businesses in other industries in 
Australia in the take-up and use of ICTs and related business methods and suggest that 
many businesses in the sector are not particularly innovative.  It is important to 
remember, however, that many firms in the system are very small and of low skill 
levels.  
iv) Building and construction product system performance 
Industry segment income per employee is an approximate indicator of partial labour 
productivity. In 1995-96, the building and construction product system income was just 
over $162,000 per employee.  
Within the overall product system, the highest apparent partial labour productivity in 
1995-96 was attained by the building and construction project firms (general 
construction) at nearly $317,000 per employee.  This relatively high figure reflects the 
extent of contracted trade services and other contracting out.  Building and construction 
materials suppliers attained an income per employee of just over $186,000 and 
machinery and equipment suppliers an income of $145,000 per employee. Client-related 
services income per employee was lowest at $84,465.  
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Table 4.5 B&C Product System income per employee, 1995-96 ($) 
Industry Segment Total Industry Income Per Employee ($) 
On-site Services (Trade Services) 99,763 
Client Services (Engineering, Technical, etc.) 84,465 
Building & Construction project firms 316,543 
Materials and Products Supplies 186,402 
Machinery and Equipment Supplies 144,808 
Overall Income Per Employee 162,090 
Sources: ABS Private Sector Construction Industry 1996-97, Cat No 8771.0 (Preliminary). ABS Real 
Estate Agents Industry: Australia, 1995-96, Cat No 8663.0. ABS Selected Technical Services: Australia, 
1992-93. ABS Consultant Engineering Services: Australia, 1995-96, Cat No 8693.0. ABS Business 
Operations and Industry Performance: Australia, 1995-96, Cat No 8140.0. ABS Manufacturing Industry: 
Australia, 1995-96, Cat No 8221.0. 
Notes:  
1. Trade services and construction income estimated for 1995-96 based on proportions of 'construction' 
in 1996-97.  
2. Architectural & surveying services income for 1995-96 estimated based on proportions to engineering 
services 1992-93.  
3. Excludes wholesale, retail, hiring and leasing.  
4. No data for residential or commercial property operators and developers.  
5. Based on total income by industry, not allowing for I-O proportions 
 
 
Figure 4.4 Product system income per employee, 1995-96 ($) 
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v) Building and construction product system trade performance 
The B&C product system has maintained a modest trade surplus over recent years.  
Client services (including engineering and technical services) have enjoyed a small 
trade surplus, averaging close to $38 million per year over the last 5 years.  Building 
and construction services (including on-site services) have enjoyed an average annual 
surplus of around $60 million over the same period.  The considerable trade deficit on 
building and construction related material, products, machinery and equipment means, 
however, that the overall product system trade balance has been an average of $6 billion 
'in the red' over the last 5 years. 
It is well known that Australia's industrial structure is skewed towards services.  Given 
this skew, it is sometimes suggested that Australia may have a comparative advantage in 
the areas of construction services and client services  including engineering, 
architectural, survey and other technical services. 
 
Table 4.6 Product system trade performance, excess of exports over 
imports, annual average for the 5 year period 1993-94 to 1997-
98 ($m) 
Industry Segment Exports / Imports ($m) 
On-site Services (Trade Services) 0.0 
Client Services (Engineering, Technical, etc.) 37.8 
Building & Construction project firms 61.8 
Materials and Products Supplies -3054.0 
Machinery and Equipment Supplies -3096.0 
Overall  -6050.0 
Sources: ABS International Merchandise Trade: Australia, September Quarter 1998, Cat No 54422.0. ABS 
Balance of Payments and International Investment Position: Australia, June Quarter 1998, Cat No 5302.0. 
Notes:  
1. Excludes wholesale, retail, hiring and leasing.  
2. No data for residential or commercial property operators and developers.  
3. Based on total imports and exports by industry, not allowing for I-O proportions 
 
 
In the sections above we have broken the picture of the operations of the B&C product 
system into one set of its constituent parts.  These are the industry segments.  The 
picture has indicated differences in size, in productivity, in trade performance and, to a 
very limited extent, in innovation activity.  
In the sections which follow we move on from looking at the B&C product system in 
terms of the overall picture to comparing different areas of the system.  Thus we shift 
from looking at the segments of the system as a whole (on-site services, client services, 
materials suppliers etc) to looking at the activities and the players in the three major 
areas of construction mentioned above: residential building, non-residential building 
and non-building or engineering construction.  We make this shift of focus to highlight 
the dynamics of the system as a system but in terms of what happens in each sub-
system.  In the earlier sections we were focusing on the system in what could be thought 
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of as a ‘vertical’ sense, with the project firms at the centre, following the diagram 
presented as Figure 3.2 and 3.3  In the following sections we also look ‘vertically’ since 
we are dealing with the same elements but we present the relationships as between four 
sets of players in a ‘horizontal’ map.  This brings us back to looking in detail at the 
relationships within the ‘complex’ of players and their activities. 
 
Figure 4.5 Product system trade performance, excess of exports over 
imports, annual average for the 5 year period 1993-94 to 1997-
98 ($m) 
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On the basis of the product system model outlined above we can examine both the 
activities and actors within the engineering construction industry and their interactions.  
Thus, on the demand side we have ‘users’ (project firms) and on the supply sides we 
have ‘producers’.  These are first described and then considered as they interact with the 
regulators to create the regulatory framework in which all work and with the players in 
the system’s technical support infrastructure. The first are we look at is the non-building 
(engineering) construction field. 
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Chapter Five: Non-building construction 
(engineering construction) 
Most of the information presented below has been gathered from different IBIS 
Information Services but it also includes data from other written sources and from 
personal interviews.   
Introduction 
Non-building construction or ‘engineering construction’ involves the construction of 
engineering projects or infrastructure.  This includes railways, roads, dams, irrigation 
systems, harbour and river works, water and gas supply systems, broadcasting and 
telecommunications networks, oil refineries, pipelines, heavy industry constructions and 
other large-scale construction projects that do not involve the construction of buildings 
per se.   
This is the area within the B&C product system which is most knowledge-intensive and 
has the highest degree of client linkage between project firms and ‘end users’ 
(commissioners of works) and between the different segments of the system. The 
position of the segment in terms of knowledge intensity and degree of client linkage can 
be seen in Figure 5.1. 
 
Figure 5.1:  Engineering construction by knowledge intensity and client 
linkage 
 
 LCL HCL
LKI  
 
 
 
 
HKI  
 
 
Heavy industrial projects 
(telecommunications, railways, water 
storage, sewerage and drainage, roads), 
electricity, gas, mining. 
Large firms dominate. 
 
 
The supply network comprises a wide range of suppliers of manufactured materials, 
components, tools, machinery and equipment; suppliers of services inputs  such as 
construction trade services, engineering and technical services, and financial service 
providers. The supply network also includes the wholesale-retail channel. 
Engineering construction is more capital intensive than are other sectors of the building 
and construction industries, making greater use of large-scale machinery, plant and 
equipment than is typical in, for example, house building. This capital-intensity is 
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reflected in the relative importance of supply-side inputs and linkages within the supply 
network. 
The key factors contributing to the success of firms operating in the engineering 
construction industry are several.  They include the flexibility to shift operations 
between different segments of the engineering construction market, which is both 
cyclically volatile and lumpy in nature, an established reputation for quality of 
construction, timeliness and efficiency, a proven capacity for project management, 
including good record for financial control and labour relations, and the capacity to 
control the flow of contract work and manage a web of contractual relationships.  
Most engineering construction project firms rely heavily on their reputation for 
completing quality work within the time and budgetary constraints. There is greater 
emphasis placed on quality than price-competitiveness as most projects are constructed 
directly for the end-user. For the smaller operators word-of-mouth and good 
relationships with larger-scale prime contractors (both public and private sector) are 
important factors for winning contracts. Large-scale players rely on more on a record of 
demonstrated capabilities and size in winning contracts. 
Engineering construction projects often demand a high level of technological input, with 
many projects requiring a range of highly technical skills to meet construction tasks. 
Engineering construction projects are often constructed directly for the owner or end-
user of the structure or facility (unlike large-scale offices which are typically 
constructed for the developer who onsells the building to a third party), so there is a 
greater degree of accountability for the quality of the work done and a greater 
understanding of the requirements of the project. This makes the user-producer linkages 
somewhat tighter and more important in engineering construction than in the other 
sectors of the building and construction industries 
Engineering construction is highly regulated because it involves potential pollution 
(noise and effluent), competing land usage, pollution control, disruption to existing 
businesses or residents and safety issues. All these are becoming increasingly important 
to the community. Professional, commercial and environmental impact conditions are 
often written into the contract. Meeting these regulatory requirements forms an 
important part of qualifying for, and getting, business. Many engineering construction 
projects require tradespeople and professionals to have recognised qualifications; 
however a prime contractor can subcontract to others many of the specialised skills 
needed to meet project requirements. Health and Safety regulations require that 
protective clothing and helmets be worn on site and that safe conditions be provided for 
the workers (eg. scaffolding, ventilation, etc.). These sorts of site and workplace 
regulations are enforced by State authorities. 
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ACTIVITIES 
Figure 5.2 shows in diagrammatic form the major activities of the non-building (ie 
engineering) construction area of the B&C product system.  These are then discussed 
below. 
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Figure 5.2 ACTIVITIES: Non-Building Construction (E4122) 
Regulators 
 National Building Professionals Register (NBPR) administered by the Australian Institute of Building (AIB) 
 Environmental impact issues (eg. State & Federal EPAs) 
 Professional registration (eg. Institution of Engineers (Australia), Institution of Surveyors, Real Estate Institute) 
 
 
Supplies  Project Firms (activities)  Projects 
Material supplies: 
 Metal products (pipes, steel, sheet 
metal) 
 Non-metal products (wood, glass, 
ceramics) 
 Heavy industry:  
 Factories 
 Plants 
 mining infrastructure 
 Mining sites 
Plants and factories 
(Private 98% - Public 2%) 
Machinery & equipment supplies: 
 Hand & machine tools 
 Machinery, plant & equipment 
(cranes, earthmovers) 
 Electricity infrastructure: 
 generation facilities 
 transmission facilities 
 distribution facilities 
 National Grid 
New competitors 
(Private 62% - Public 38%) 
Services inputs: 
 Engineering services contracting 
 Financial services 
 Consultants / developers 
 Water storage & supply: 
 Reservoirs & dams 
 pumping stations 
 distribution 
 Water authority infrastructure 
(Private 68% - Public 32%) 
  Recreational infrastructure: 
 theme parks 
 reach tracks 
 Sport & tourism related 
(Private 87% - Public 13%) 
Channel (Wholesale / retail): 
 building suppliers (timber, etc) 
 metal & mineral suppliers (steel, etc) 
 non-metallic suppliers (cement, 
glass, concrete)
 Telecommunications: 
 lines 
 towers 
 cabling 
 Telecommunications network (fixed & 
mobile) 
Broadcast and cable TV 
Internet (NII) 
(Private 6% - Public 94%) 
  Sewerage & drainage: 
 preparation & piping 
 eg. Preparation for new housing 
developments 
  Other: 
 pipelines – oil, gas, etc. 
 harbours  coal loading, etc. 
 Mining projects 
Infrastructure developments 
(Private 92% - Public 8%) 
 
 
Technical support infrastructure: 
 Research and technical 
 Education and Skills 
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The key areas of engineering construction project activity include: 
 heavy industry (aluminium smelters, pulp and paper mills, mining infrastructure) - is 
primarily funded by the private sector with the mining/resources industry being a 
major source of activity in recent years; 
 electricity infrastructure (including generation, transmission and distribution 
facilities) - is mainly publicly funded and contracted out to private contractors 
though the trend towards privatisation of infrastructure will see an increase in 
private funding of construction;  
 water storage and supply (including reservoirs, pumping stations, treatment plants 
and distribution infrastructure) - is traditionally funded by the public sector although 
private funding is becoming more common for water facilities used for irrigation 
and industry;  
 recreation infrastructure (theme parks, race tracks, etc.) - private sector funding 
provides most of this activity with many of the developments in recent years (eg. 
Sea World, Brisbane Expo) being associated with growth in the tourism industry;  
 sewerage and drainage - traditionally funded by the public sector although private 
sector funding often applies to new residential subdivisions; 
 telecommunications construction - includes the erection of telephone and 
broadcasting towers and cable laying;  
 other areas include: pipeline construction (associated with oil, gas and mineral 
industries); and the construction of harbours which includes privately-funded marina 
developments.  
The public sector undertakes (commissions) a large share of the total construction 
activity in telecommunications, roads, railways, water storage, and sewerage and 
drainage  traditionally areas owned and operated by public sector agencies and 
involving the provision of essential services. Most public sector construction is 
undertaken by State government departments and statutory authorities (eg. Melbourne 
Water, Pacific Power, etc.). State governments still tend to have responsibility for the 
provision of electricity, gas and water supply, although this is changing with 
corporatisation and privatisation trends, and for sewerage and drainage, railways and 
tramways. The Federal Government (via statutory authorities such as Telstra and 
Australia Post) is largely responsible for providing telecommunication facilities and 
postal services. Many of these institutions contract private sector enterprises to 
undertake the actual construction but still do much of the design and specification. 
Again, as has been mentioned above, this is changing significantly. Privatisation of 
public assets is leading to more work being contracted out to private construction 
companies while the public sector often funds rather than undertakes.  
Public funding currently provides almost 30 per cent of engineering construction 
industry revenue, down from around 40 per cent in the early 1990s. The share of public 
sector spending is falling with privatisation in many areas of what used to be considered 
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public works and public infrastructures. Major customers for engineering firms now 
include property developers, mining companies, such as CRA, BHP and MIM, and 
telecommunications carriers, such as Optus and Telstra. Financial intermediaries have 
become increasingly important players in the arena. 
By value, heavy industrial projects make up the largest part of activity, accounting for 
more than 40 per cent of the total industry activity by value.  Electricity, recreational 
and tourist related infrastructure account for around 15 per cent.  Other types of activity 
make up no more than 5 per cent of total activity. In 1996-97, around 33 per cent of 
engineering construction activity took place in NSW, 24 per cent in Queensland and 
approximately 17 per cent in Victoria and Western Australia. 
 ACTORS 
The major actors in the engineering construction industries are shown in Figure 5.3. 
They include regulators, suppliers, the project-based firms that are part of the non-
building construction industry itself, their clients and projects, and the institutions and 
agencies making up the technical support infrastructure.  
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Figure 5.3 ACTORS: Non-Building (Engineering) Construction (E4122) 
Regulators 
 Australian Institute of Building (AIB) 
 State & Federal EPAs 
 Professional registrations  Master Builders Association, Institution of Engineers (Australia), Institution of Surveyors, etc. 
 
 
Suppliers  Project Firms (size order)  Project Clients 
Material suppliers: 
Cement: CSR, Boral, Pioneer, Queensland Cement, Cockburn, BGC.  
Concrete: Pioneer, CSR, Boral. Paint: Orica, Wattyl, Courtaulds 
Mineral: Melocco, CSR, ACI, Insulco 
 Leighton Group:  
 
 Mining sites 
CRA, BHP, MIM, etc. 
Bricks & pavers: Boral, Pioneer, CSR, Brickworks, Futuris.  Glass: 
Pilkington.  Steel: BHP, ANI, Smorgon.  Plaster: Boral, CSR, 
Pioneer.  Ceramic: Pioneer, CSR, Boral, Johnson 
Services suppliers: 
Engineering: CMPS&F (Egis Consulting), Kinhill, Lindsay L Ekhert, 
Coffey, GHD, TMK, Connell Wagner, SMEC. Surveying: Rider 
Hunt, W T Partnership, Wilde & Woollard, Davis and Langdon and 
Beatie and Currie and Brown, Fugro, Racal. 
  
Transfield Construction: 
 
  
 
National Grid Infrastructure 
Electricity Companies & authorities 
 
Machinery & equipment suppliers: 
Machinery:  Australian National Industries Ltd (ANI), Boart 
Longyear Pty Ltd Evans Deakin Industries Ltd, Jaques, and 
Caterpillar Elphinstone Pty Ltd (CE). 
 Lifts and handling: OTIS Elevator Company Pty Ltd, KONE 
Elevators Pty Ltd, Mannesmann Dematic Pty Ltd, and Favelle Favco.
 John Holland: 
 
 Water authority infrastructure 
 
Heating and Cooling Equipment: Carrier Air Conditioning (Holdings) 
Ltd, York International Australia Pty Ltd, Email Ltd, Multistack 
International Ltd, and Seeley International. 
 Barclay Mowlem: 
 
 Theme parks 
eg. Disney, etc. 
Fasteners: Delta Group Australia Pty Ltd, National Consolidated 
Limited, Siddons Ramset Limited, and W A Deutsher Pty Limited. 
 
Channel: Machinery Distributors - Caterpillar Australia; Case 
Corporation; Atlas Copco Australia; Ingersoll-Rand  
(Australia); and Volvo Construction Equipment. 
  
AW Baulderstone – Baulderstone Horibrook: 
 
 Telecommunications network (fixed & mobile) 
Optus, Telstra, Vodaphone, AAPT, etc. 
 
State authorities & instrumentalities 
 
 
 
Knowledge generators: 
 Research:  CSIRO & Universities 
 Education:  Universities, TAFEs, etc. 
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There are around 4,000 firms in the engineering construction industry. Of these, 75 per 
cent of which have fewer than 5 employees, 78 or 2 per cent of the firms have 50 or 
more employees, and 10 firms have 1,000 or more employees. It should be noted that 
these figures include not only construction-related employees, but also other employees 
of conglomerates such as Lend Lease and Heytesbury Holdings (John Holland 
Constructions) which operate across a range of industries. Unfortunately the 
engineering employees cannot be separated out because of the way in which the data are 
collected and collated.  
In comparison with other segments of the construction industry, engineering 
construction is relatively concentrated, with the largest four firms accounting for 25 per 
cent of output. The largest 100 firms (4 per cent of the total) account for 70 per cent of 
output.   
Users (Project firms) 
In terms of major project firms, the engineering construction industry is highly 
concentrated, especially when account is taken of the particular specialisations of the 
major players and of the tendency for state-based location. There is also a significant 
level of foreign ownership among the major players. Those with majority foreign 
ownership include Leightons, Concrete Constructions, Baulderstone Hornibrook, 
AMEC Constructions, Fletcher Challenge, and Barclay Mowlem. 
The major firms are: 
Lend Lease. Lend Lease is the major Australian-owned player in this segment of the 
B&C product system. Lend Lease grew form a construction firm, Civil and Civic, which 
is still its construction arm to become an increasingly successful national and 
international player. It has long been the leading trainer through the Dusseldorp 
Foundation and is leading the product system in both the move up the value chain and 
into the international arena. Lend Lease is active in Asia and elsewhere where is has a 
major contract to build plants for Coca Cola bottling operations. It is also active in 
Europe and the UK where it has recently been responsible for the largest shopping 
centre in Britain.   
This venture has become the gateway for Lend Lease’s entry into major urban 
redevelopment work in several cities in the UK because of the innovative ways in which 
the project was conceived and carried out. The company very early entered into very 
close relations not with the commissioner of the project but with the major potential end 
users, recognising that it needed their cooperation and commitment if a project of that 
scale were to work. Lend Lease is now not only the manager of the project but also the 
major trainer for all the businesses in the centre, having entered into a new form of 
partnership with all the local trainers, led by the public sector equivalent of TAFE 
(personal interview, Lend Lease senior officer).   
This venture is an excellent example of how the major project firms are moving into 
new areas to ensure that they can maximise revenue from their investments.  They are 
moving upwards in the value-added arena and adding new skills and activities. This is 
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especially important since they are equity partners in many of their constructions (the 
Annual Report for 1997-8 indicates many 100% subsidiaries, most of which are 
particular construction projects in which they share equity with the commissioners of 
the work and other financiers.   
Leighton Group.  The Leighton Group, including Leighton Contractors and Thiess 
Contractors, is the largest player in the Australian engineering construction industry by 
revenue.  Net revenue for the Leighton Group was just over $3 billion in 1996-97. The 
group employs around 10,000 people and accounts for around 10 per cent of industry 
revenues. Leighton Contractors’ core business is in construction engineering, 
commercial building construction, contract mining and construction management. 
Thiess Contractors undertakes a variety of quite diversified construction tasks. While 
Thiess specialises in ‘traditional’ construction engineering, it now receives a significant 
proportion of revenue from its waste and environment management business.  
Leighton’s has become a major player in the provision of ‘privatised’ infrastructure, 
marine engineering and underground work, such as mines and tunnels. Indeed, the 
group as a whole is now quite diverse, receiving, for example, 28% of its revenue from 
its mining operations in 1997-8 (see Leighton Annual report). Leighton’s also has a 
solid base of operations in Asia.  
The majority of Leighton shares are foreign owned, with the largest share holder being 
the German construction company, Hochtief, which holds 45 per cent.  
Transfield Constructions.  In 1996-97, total group turnover for Transfield was around 
$1.8 billion and employment approximately 6,000. Transfield accounts for around 5 per 
cent of total industry revenues. Transfield Constructions’ core business is in turnkey 
project and construction management, process, structural and management engineering, 
steel fabrication and erection. Transfield also has considerable experience in tunnelling 
(Sydney Harbour Tunnel), pipelines (Bass Strait), transmission lines (SEC Victoria), 
and bridges (Brisbane Gateway Bridge).  
John Holland Group. John Holland Group accounted for approximately $400 million 
of the total revenue of Heytesbury Holdings in 1997, or around 5 per cent of industry 
revenues. Heytesbury Holdings also controls the construction company Holland Stolte. 
John Holland's activities are broken into building (35%), civil engineering (23%) and 
energy & resources (20%). The Group has been involved in a number of major projects 
recently, including the MCG’s Great Southern Stand, Toyota’s greenfield site at Altona 
and an extension to Mobil’s Altona refinery.  
Barclay Mowlem Construction’s revenue was approximately $430 million in 1996, 
with employment at around 1,000. Barclay Mowlem is British owned, although Barclay 
is an Australian firm and around 90 per cent of its revenue comes from Australian work. 
It accounts for approximately 5 per cent of total B&C product system revenues in 
Australia. Barclay Mowlem focuses on construction engineering projects, concentrating 
its recent activities on road and bridge construction involving large-scale earthmoving 
work, such as the Yass Bypass. Other recent Barclay Mowlem projects include coal 
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handling plants at Bayswater and Mt Piper, various projects related to the Ok Tedi mine 
in PNG and wiring the Hong Kong railway system. 
Baulderstone.  AW Baulderstone Ltd / Baulderstone Hornibrook was acquired by the 
German construction company, Bilfinger & Berger, in 1993. Its revenue is split – 33 per 
cent construction engineering and 67 per cent building. Group revenue reached 
approximately $880 million in 1996. By the mid-1990s it accounted for around 3.4 per 
cent of total B&C product system revenues. Major recent projects have included Sydney 
Airport’s third runway, BHP iron ore mines in Western Australia, a recycling plant at 
Albury and port facilities in Burnie. 
Others. Other major players in the engineering industry, whose principal interests lie 
elsewhere but are related (eg. building) include Civil and Civic (Lend Lease Group), 
Fletcher Challenge, Clough Engineering, Henry Walker, MacMahon Holdings, Evans 
Deakin, McConnell Dowell and Watkins Pacific. Companies whose engineering 
construction cannot be separated from their building activities include Cordukes Ltd, 
United Construction Group, AMEC Construction, Simons Engineering and CMPS&F 
(Egis Consulting). They are all significant players in the engineering construction 
sector. 
End Users 
As noted in the introduction to this report, the most important factor influencing the 
shape of the building and construction complex in Australia is the shift from public to 
private sector provision of major infrastructure. The effects of this are especially clear in 
the engineering construction industry. 
Publicly funded projects accounts for around 25 to 30 per cent of construction industry 
revenue, with the share of public funding falling over recent years. Public sector clients 
include departments of works, energy and water utilities and Telstra. Major private 
clients include property developers and financial intermediaries, mining companies 
(such as CRA, MIM, BHP), and Optus in communications. 
The process of privatisation results in the transfer of public assets (and future 
investment) to the private sector and in the increase in private sector employment and 
construction activity relative to public sector. It has resulted in the shift to a ‘two client’ 
structure – the public sector commissioning public infrastructure but no longer provider 
of and the project firms which now design, construct and frequently operate at least for 
a period. This shift has increased both the knowledge and interests of the building and 
construction sector, private clients and their need to develop new skills and their power 
in the marketplace. It has turned the major players – Lend Lease, Leighton’s – into 
multi-facetted businesses operating higher in the value chain. 
Producers 
The engineering construction areas of the B&C product system requires a great variety 
of inputs from both manufacturers and service providers as befits its character as an 
assembly industry but perhaps fewer at the ‘light’ (fit out) end of the area than do 
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building constructions. Their needs are various, however, as can be seen from the 
following list of players who supply the area. 
Direct suppliers to the project firms includes makers of: 
Products 
 metallic and non-metallic supplies  pipes, steel sections and sheet, wood, cement, 
clay, etc. 
 machinery and equipment  construction, lifting and handling equipment, machine 
tools, hand tools and fasteners. 
 
Supplies 
 services inputs  building structure, site preparation, as well as design, engineering, 
consulting and financial services. 
 wholesaling and retailing  wholesale building supplies, machinery and equipment 
wholesale, retail and hiring. 
 
Non-metallic minerals products provide the major share of intermediate inputs 
(approximately 19 per cent).  Property and business services (approximately 16 per 
cent) and fabricated metal products manufacturing (approximately 13 per cent) are the 
other main sources of intermediate inputs.  Machinery and equipment manufacturing, 
wholesale trade and wood and wood products manufacturing all supply around 8 per 
cent of intermediate inputs (ABS Cat. No. 5209 Australia Input-Output Tables 1993-94) 
Major players in the various supplier industries most heavily dependent upon 
engineering construction demand include:  
 
Client services 
All the client service providers are high in both knowledge intensity and in increasingly 
close and long term client linkages.  The major actors in this arena are the following: 
Consultant Engineering service providers 
Consultant Engineering services turnover during 1996-97 was approximately $3 billion. 
There were 5,500 establishments in the Consultant Engineering segment, employing 
around 30,000 people.  Concentration is low, with the largest specialist firm, Kinhill 
Engineers, holding less that 10 per cent of the domestic market.  The 34 largest firms 
account for 42 per cent of industry employment.  The industry is characterised by rapid 
advances in its technological sophistication with work increasingly reliant on computer 
analysis and modelling. 
 CMPS&F (now Egis Consulting).  With a number of bases in all states and several 
overseas interests, CMPS&F (Egis Consulting) are Kinhill’s strongest competitor 
employing 1330 staff.  The company is currently in negotiations with interested US 
and UK firms regarding merger. 
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 Kinhill Engineers are based in Adelaide and Melbourne.  During 1996 they 
employed 1400 people. The company is a well established international player, 
earning around 30 per cent of its revenue offshore and generating up to $50 million 
in export revenue annually.  Recently, Kinhill has been a major consultant on the 
Tullamarine airport terminal.  In 1997, finding that success in the international 
market requires more size than it is possible to achieve in Australia, the company 
announced a takeover/merger with United States giant Brown and Root, to make it 
possible to undertake very large projects. 
 Lindsay L. Ekhert and Associates is among the smaller consultant engineering 
companies but has been growing rapidly in recent years.  The company specialises 
in consultant engineering mediation and project management and exports services to 
the Asia-Pacific region.  It is thus becoming a significant part of Australia’s 
international export effort in this area of the B&C product system. 
 Coffey International.  Based in New South Wales, Coffey International provides 
consulting services in the geotechnical, environmental, mining and groundwater 
engineering, agriculture and other related fields throughout Australia.  During the 
past few years the firm has successfully marketed its skills overseas earning 
upwards of $10 million in export revenue annually from activities in South East 
Asia and elsewhere.  Again, this firm is becoming a significant player in Australia’s 
export effort in B&C. 
 GHD (Gutteridge Haskins and Davey Pty Ltd) is a private company specialising in 
consulting engineering, environmental science and planning and project 
management.  In 1996-97, GHD employed 910 persons, based in Melbourne, 
Sydney, Canberra and Brisbane. 
 TMK Consulting Engineers is an Adelaide-based firm but has operations in Darwin 
and Melbourne.  It is a relatively small operation. 
 The Connell Wagner Group based in Melbourne and SMEC Holdings of Cooma are 
further small players in this area. 
Surveying service providers 
The surveying services industry is structured around a small number of major national 
firms and a large number of small state-based firms and sole practitioners.  Small 
surveying firms face significant and increasing competition from more broadly-based 
building-construction-engineering service companies as the trend towards increased 
'packaging' of project services continues. 
Some of the major players in this industry are Rider Hunt, W. T. Partnership, Wilde & 
Woollard, Davis and Langdon and Beatie and Currie and Brown.  Fugro (a Dutch 
company) and Racal (a UK company), both located in Perth, are the two leading 
companies which specialise in hydrographics surveying. 
Other services supplies relating more to building construction are described in the 
sections below. 
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On-site service providers 
These are described in the sections below as they relate to all areas. 
 
Materials supplies 
The major suppliers of materials to the engineering construction segment of the B&C 
product system are common to most areas of the system.  This is an area where 
considerable change is taking place and where a good deal of the system’s R&D 
investment is being made.  Most important are new materials such as biomaterials, 
industrial ceramics and other new materials.  Some existing materials such as concrete 
are also high in knowledge intensity and require considerable R&D investment to keep 
ahead of trends. 
Cement 
The cement industry is dominated by four manufacturers, each with considerable cross-
ownership interests among Australia's three big building products and materials 
suppliers (CSR, Boral, and Pioneer).  Adelaide Brighton Cement Ltd (ABC), Australian 
Cement Holdings Ltd (ACH), Blue Circle Southern Cement (BCSC), and Queensland 
Cement Ltd (QCL) are the major players.  Other significant players include Cockburn 
Cement Ltd (CC), Atlas Cement (AC), Independent Cement and Lime Pty Ltd (ICL) 
and Steel Cement (SC). 
 Adelaide Brighton Limited is 51 per cent owned by the holding company Adelaide 
Brighton Holdings Ltd and 49 per cent owned by Australian Cement Holdings Pty 
Ltd (in turn jointly owned by CSR Ltd and Pioneer International).  The company has 
a long-term sales contract to supply CSR and Pioneer with cement for their building 
products activities.  This is the major supplier to the industry.  Indeed, Adelaide 
Brighton's management has predicted that the company will be supplying about 30 
per cent of Australia's cement supplies within "the next few years". The total 
revenue of Adelaide Brighton Holdings Ltd in 1996-97 was $455 million. Total 
employment in 1996-97 was 720 persons. 
 Boral Ltd. Boral is one of the major Australian exporters in the Australian B&C 
product system, operating in Asia, North America and Europe.  The Boral 
Construction Materials Group (CMG) had 5818 employees throughout Australia in 
1997.  Boral Ltd is a highly diversified manufacturer, employing 20,392 people in 
its Australian and overseas operations in 1996-97.  Boral’s establishments include 
120 quarries, 214 concrete batching plants, 38 asphalt and road surfacing operations, 
40 transport depots, eight cement operations, 20 contracting operations and 20 
scaffolding and construction related businesses. Blue Circle Southern Cement 
(BCSC) is a fully owned subsidiary of Boral. 
 Queensland Cement Ltd (QCL) is the largest manufacturer and distributor of cement 
in Queensland.  In 1996, QCL's total revenue was $284.3 million. 
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 Australian Cement Holdings is 50-50% owned by CSR and Pioneer International 
Ltd.  In turn, ACH owns 100 per cent of both Australian Cement Ltd and Goliath 
Cement Holdings Ltd.  
 Cockburn Cement Ltd is a wholly owned subsidiary of British cement company, 
Rugby Portland Cement.  
 BGC (Australia) Pty Ltd is wholly owned by BGC (Australia) Pty Ltd, formerly 
known as Merman Pty Ltd. Atlas operates solely in Western Australia where it has 
approximately 30 per cent of the market. 
 The ready mixed concrete segment of the Building and Construction is dominated by 
three very large multi-plant companies – Boral Concrete, Pioneer Concrete and CSR 
Ready Mix.  Small operators in the pre-mix segment have been affected by 
developments in concrete technology made by the large ones.  This is an area where 
considerable research and development is carried out by the major players.  All three 
conduct research in their own laboratories into concrete applications and technological 
advances made there trickle down to smaller operators. This is important to 
policymakers seeking to improve the production and use of innovations in the product 
system. 
 Pioneer International has 240 permanent concrete slurry operations throughout 
Australia and a fleet of around 1000 transit mixer trucks. Pioneer's concrete 
operations employ an estimated 920 persons.  Pioneer is the world's second largest 
producer of pre-mixed concrete. 
 CSR Ltd’s Readymix Group operates 216 concrete slurry locations throughout 
Australia.  Total employment in CSR Readymix is estimated to be around 1000 
persons.  
 Boral Concrete is heavily integrated with Boral's quarrying and cement production 
operations, Blue Circle Southern Cement.  Recently, Boral Concrete has worked on 
a number of key non-residential construction projects through its subsidiary, De 
Martin Gasparini, using innovative 'super floors' construction and product 
technology.  The projects included the Sydney Morning Herald’s newsprint building 
in Sydney and the Chullora State Rail Authority project in Sydney’s west. 
Other materials suppliers whose activities relate more to building construction are 
described in the sections below. 
 
Machinery and equipment 
 
Mining and construction equipment 
Some machinery used in construction, notably drilling machines, is also used by mining 
firms.  Machinery manufactured for the mining industry accounts for 36 per cent of total 
domestic demand, with other construction industries accounting for 64 per cent of 
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domestic demand.  The four largest enterprise groups generate around 32 per cent of 
turnover. 
Most mining and construction equipment used in Australia is imported, mostly directly 
by the manufacturers, notably Caterpillar Australia, Case Corporation, Atlas Copco 
Australia, Ingersoll-Rand (Australia); and Volvo Construction Equipment.  
Major locally-based firms include: 
 Australian National Industries Ltd (ANI) which is a diversified Australian publicly 
listed company whose interests include the manufacture of metal products and 
machinery and equipment for the mining industry, for railway, tramway and 
industrial work (switches and crossings).  ANI also undertakes the distribution of 
steel and other metals, equipment rental and repair and environmental engineering.  
 Boart Longyear Pty Ltd is a subsidiary of Boart Longyear of South Africa which 
manufactures in Australia blades for concrete and asphalt mixers, drilling equipment 
for the mining and construction industries and a range of diesel powered support and 
production vehicles for the coal industry. 
 Evans Deakin Industries Ltd (EDI) has major activities in project design and 
management for the resources and power utility sectors, in the manufacture and 
supply of railway freight cars and electric trains, in the manufacture of sugar milling 
equipment, in the electrical fit-out of commercial premises and other manufacturing 
sites and in specialist electrical equipment distribution.  EDI also manufactures oil 
and gas production equipment. 
 Jaques is a division of Clyde Industries Ltd.  Jaques manufactures and distributes 
road construction equipment and equipment for the mining sector as well as general 
heavy engineering equipment.  
 Caterpillar Elphinstone Pty Ltd (CE) is a joint venture between the major US 
construction and mining machinery manufacturer, Caterpillar Inc., and Dale B. 
Elphinstone Pty Ltd, an Australian company. CE is located in Tasmania and has 400 
employees. It has access to Caterpillar's global sales network. In 1994-95, the 
company had stated sales revenues of $60 million. 
Other machinery and equipment suppliers whose activities relate more to building 
construction are described in the sections below. 
Technical support infrastructure 
Many areas of engineering construction require project-based firms to have an 
understanding of changing technologies in materials and project design.  Engineering 
projects typically involve the prime contractor in the design process.  Understanding 
changing technologies in the use of steel, concrete and other construction materials is 
also essential for successful contractors. Technical expertise must range from the most 
basic material through design, and from contract negotiation and management through 
sophisticated IT-based design, materials and management system. 
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Technical support comes from research institutions like the CSIRO (Built Environment 
Sector), universities, internal research and, importantly, from both suppliers and clients 
in the form of innovative fastenings, tools and equipment, or innovative demands 
relating to the construction of new technology-based plants and increasing 
environmental sensitivities. There are also a small handful of privately funded research 
commissioning organisations.  
Education and skills support comes primarily from universities in the case of 
professional qualifications and TAFE and other institutions in the case of trade skills.  
We discuss the functioning of the research and development relationships and training 
relationships in the report for Project 2 of this series. 
Regulators 
Engineering construction faces significant environmental regulation, in terms of both 
the constructions and the activity of construction itself. The major actors in the 
environmental area are Environmental Protection Agencies but also Departments of 
Infrastructure and of Works in various States and at the Commonwealth. In terms of the 
other areas of regulation State and Commonwealth Departments also regulate by 
determining building codes and health and safety rules and practices. Australian 
Standards also regulates by determining what can and cannot be claimed for specific 
supplies and products. 
Corporations and individuals also face various levels of professional registration at both 
State and Commonwealth levels. The major players in this professional regulation 
include the Australian Institute of Building, the Master Builders Association and the 
Institution of Engineers Australia. The last body accredits the qualifications of major 
individual players, the engineers who constitute the core skill base in the B&C product 
system. 
INTERLINKAGES BETWEEN PLAYERS 
Figure 5.4 shows the interlinkages between the major players in the non-building 
construction sector. It suggests that in engineering construction there seem to be several 
strong knowledge flows. It is here and in the non-residential construction segments 
discussed below that knowledge flows between key players seem to be strongest. We 
hypothesise that there are strong flows between the project firms (users) and producers 
of products and equipment. Those between regulators and trainers are strong but 
unidirectional in the main, flowing into the system which receives but sends relatively 
little. Similarly, public regulatory institutions have more input to the activities of project 
firms, although that is changing. End users have relatively little input into the activities 
of the other players in the system. There seem to be two-way flows but not very strong 
links between service-providers and the institutions in the technical support 
infrastructure.
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Figure 5.4:  Information flows: Engineering construction 
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Chapter 6: Non-residential building construction 
Most of the information recorded in the section below is drawn from IBIS Information 
Service.  It has been supplemented by data from other written sources and from personal 
interviews. 
Introduction 
The non-residential building construction section of the building and construction 
complex involves the construction of non-residential buildings, such as offices, hotels, 
motels, hostels, hospitals and prisons, in carrying out alterations, additions, renovation 
and general repairs, and in organising or managing these activities. The value of 
industry turnover on non-residential construction in 1995-96 was almost $12 billion. 
Industry value-added totalled an estimated $2.5 billion in 1995-96. The industry 
employed an estimated 37,000 persons in over 3,000 establishments. 
Privately funded projects account for 70 to 75 per cent of industry revenue. Large scale 
projects, such as office complexes and retail complexes, are typically funded by 
property developers who in turn are funded by major financial institutions, although 
there are some major clients who commission projects directly (eg. Coles-Myer). 
Smaller scale developments are more usually funded directly by the end-user. 
Commercial property operators and developers are major clients of the non-residential 
building construction industry. 
The non-residential building industry is more labour intensive than engineering 
construction. Total labour costs to account for around 65 per cent of industry turnover, 
with contract labour payments accounting for 85 per cent of this expense. Material 
purchases and fuel costs account for less than one-quarter of turnover.  
On some large-scale projects capital equipment requirements (eg. cranes, hydraulic 
pumps etc.) result in higher capital intensity but, overall, equipment tends to be rather 
rudimentary and physical labour input high.  
The concentration of ownership is relatively low in the non-residential building 
industry, although there are a relatively small number of large scale participants 
employing in excess of 100 people. The average employment level has remained fairly 
constant through recent years, at between 10 to 12 people per establishment, although 
the majority of firms employ fewer than five. 
There are major differences in the criteria for awarding contracts as between large and 
small projects.  This difference constitutes a major barrier to entry by new firms and 
rewards scale, HKI and HCL.  Smaller/newer firms enter the market via relationships 
with larger players.  For smaller projects, price differentiation is critical. In larger 
projects, track record matters more.  
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Large-scale projects are usually put to tender, either public or closed tender where the 
client invites selected contractors to tender for a project. The selection of contractors for 
a closed tender is based on reputation (past performance) and close relationships with 
developers, public sector procurement officers, financiers and clients. Small-scale 
operators tend to rely on word of mouth to obtain contracts and on advertisements in 
local newspapers. It is also common for smaller operators to establish relationships with 
prime contractors and property developers within their region and/or their area of 
speciality. These relationships are vital for success, especially for firms keen to move up 
into larger-scale projects.  
This segment of the B&C product system is rather less knowledge-intensive than some 
areas of the engineering segment discussed above but is nonetheless very highly skilled 
and in many area at the leading edge and being transformed by the development and 
adoption of new technologies. Some areas are much more knowledge-intensive than are 
others. Figure 6.1 indicates where the segment sits in relation to degree of knowledge 
intensity and client linkage. 
 
Figure 6.1:  Non-residential construction: Knowledge intensity and 
client linkages 
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ACTIVITIES 
The principal activity of the non-residential building construction industry is the 
provision of prime contracting building services to property developers. Services vary 
according to the whether the firm operates as a prime contractor overseeing the 
complete construction of the building through to lock-up stage, as a partner or in a joint 
venture or subcontracting role where the firm contracts to complete one or more 
segments of construction (eg. interiors, floors or outer walls), or as a whole-of-life 
contractor/operator.  
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Figure 6.2 ACTIVITIES: Non-Residential Building Construction (E4113) 
Regulation 
 National Building Professionals Register (NBPR)  
 Australian Building Codes (ABCB) 
 Environmental impact issues (eg. State & Federal EPAs) 
 Professional registration (eg. Master Builders Association) 
 
 
Supplies  Project Firms (activities)  Projects 
Material supplies: 
 Metal products (pipes, steel, sheet metal) 
 Non-metal products (wood, glass, ceramics) 
 Office Construction:  
 CBD office block 
 Small suburban offices
 Office Construction: CBD office block, Small suburban 
offices, etc. 
(Private % - Public %) 
 
 
Machinery & equipment supplies: 
 Hand & machine tools 
 Shop Construction: 
 Shopping centres/complexes 
 Strip shops 
 Designer shops 
 Shop Construction: Shopping centres/complexes, Strip 
shops, Designer shops, etc. 
(Private % - Public %) 
 Machinery, plant & equipment (cranes, earthmovers)  Other business  
and factory construction: 
 Warehouses 
 Depots
 Other business / factory construction: warehouses, car 
parks, transport depots, telephone exchanges, etc. 
(Private % - Public %) 
Services inputs: 
 Engineering services contracting 
 Trade services (electrical, plumbing, etc) 
 Hotel Construction: 
 Large CBD 
 Small regional / motel 
 Hotel Construction: Large CBD, Small regional / motel 
(Private % - Public %) 
 Architectural & design services Financial services 
 Consultants / developers 
 Education construction: 
 universities 
 schools 
 colleges 
 Education construction: universities, schools, colleges, 
etc. 
(Private % - Public %) 
Channel (Wholesale / retail): 
 building suppliers (timber, etc) 
 metal & mineral suppliers (steel, etc) 
 non-metallic suppliers (cement, glass, concrete) 
 Entertainment & recreational construction: 
 stadia 
 cinemas  
 Entertainment & recreational construction: stadia, 
cinemas, gyms, clubs, etc 
(Private % - Public %) 
  Health: 
 hospitals 
 clinics 
 Health: hospitals, clinics, etc. 
(Private % - Public %) 
 
 
Technical support infrastructure: 
 Research and technical 
 Education and Skills 
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Key areas of non-residential building activity thus include those on the following list. 
The list indicates both the geographical location of the activity and the link between size 
of firm and area of construction and hence geographical location of the activity and the 
firms engaged in it. 
 Office construction. In recent years office construction activity has tended to focus 
on the CBD areas of the major capital cities, although significant levels of 
construction occur in suburban areas. Large-scale companies dominate the CBD 
projects, while medium to small-scale operators compete for non-CBD projects.  
 Shop construction. This is largely focused in suburban areas and involves 
particularly the construction of regional shopping complexes. There has been a 
recent trend towards the construction of high quality designer shops in CBD areas 
and in entertainment precincts, which along with regional shopping complexes tend 
to be constructed by large-scale builders.  
 Factory construction.  This at first sight appears to be one of the more specialised 
segments.  Here small developers and builders often compete with larger firms for 
market share. However, construction techniques are relatively simple, chiefly 
involving prefabricated or cast-on-site ‘tilt-wall’ concrete construction with steel 
sheet roofing. 
The simple nature of the building reflects the simple nature of the technologies used 
in much Australian industrial production.  Many factories are ‘sheds’ in which 
relatively unsophisticated equipment is housed.  This contrasts with the high levels 
of technology and the associated need for highly complex advanced buildings used 
for example, in chip manufacture where areas such as plumbing are highly 
knowledge-intensive and specialised. In the factory area the fit out can be highly 
knowledge-intensive and specialised and involve very close links to clients.  
 Hotels.  Large-scale companies tend to dominate hotel construction, although 
medium-scale firms with a good track record have been able to secure lucrative 
market niches in 3 to 4 star developments.  
 Other Business Premises.  This area includes a wide range of buildings such as 
warehouses, transport depots, car parks and telephone exchanges. Many such 
projects (eg. multi-storey car parks and especially, telephone exchanges) require 
specialised methods of concrete construction and high technological fit out in which 
medium to large-scale firms have a competitive advantage. This area thus varies 
greatly in the degree of knowledge-intensity needed. 
 Education building is typically located in suburban areas and is largely dependent 
upon public sector funding, although at times private sector development can be 
important. Establishments of all sizes undertake this type of construction.  
 Entertainment and Recreational.  This area includes construction of cinemas, clubs, 
gymnasia, stadia, squash courts and other sports and recreation centres. This 
segment tends to require specialised construction techniques and firms of all sizes 
compete by establishing a reputation for specific types of buildings.  
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 Health.  Public health care expenditure has historically been the main source of 
investment into this sector but smaller scale privately-funded suburban projects are 
becoming an increasingly important area of activity. Publicly-funded development 
in the health sector is usually dominated by the medium to large-scale firms and is 
subject to rigid public tendering. Hospital building is a highly specialist area and 
requires close interaction with clients. This contrasts with some other public sector 
areas such as police stations which are largely standardised. 
ACTORS 
The major actors in the non-residential building construction industry cluster are shown 
in Figure 6.3. They include regulators, suppliers, the project-based firms that are part of 
the non-building construction industry itself, their clients and projects, and the 
institutions and agencies making up the technical support infrastructure. 
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Figure 6.3 ACTORS: Non-Residential Building Construction (E4113) 
Regulators 
Australian Institute of Building (AIB) - Australian Building Codes Board (ABCB) - State & Federal EPAs - Professional registrations  Master Builders Association, Institution of Engineers (Australia), Institution of Surveyors, Royal Australian 
Institute of Architects, Real Estate Institute of Australia, etc. 
 
 
Suppliers  Project Firms (size order)  Project clients 
Material suppliers: 
Cement: CSR, Boral, Pioneer, Queensland Cement, Cockburn, BGC.  
Concrete: Pioneer, CSR, Boral. Paint: Orica, Wattyl, Courtaulds 
Mineral: Melocco, CSR, ACI, Insulco 
 Leighton Group:  
 Leighton Contractors – Sydney Casino, Olympic railway station 
 Thiess Contractors  Olympic hall, Fulham prison 
 Office Construction: Property developers, major firms, 
government and utilities. 
(Private % - Public %) 
Bricks & pavers: Boral, Pioneer, CSR, Brickworks, Futuris.  Glass: 
Pilkington.  Steel: BHP, ANI, Smorgon.  Plaster: Boral, CSR, 
Pioneer.  Ceramic: Pioneer, CSR, Boral, Johnson 
Services suppliers: 
Engineering: CMPS&F (Egis Consulting), Kinhill, Lindsay L Ekhert, 
Coffey, GHD, TMK, Connel Wagner, SMEC. Surveying: Rider Hunt, 
W T Partnership, Wilde & Woollard, Davis and Langdon and Beatie 
and Currie and Brown, Fugro, Racal. Architectural services: Woods 
Bagot Pty Ltd, DC International Pty Ltd, Peddle Thorp.  Real estate 
agents: Jones Lang Wootton Australia, Knight Frank Australia 
Holdings Pty Ltd: , Colliers Jardine, Richard Ellis International (REI), 
First Pacific Davies Company Ltd (FPD), and franchises - LJ Hooker, 
Raine and Horne and Ray White. On site and installation services:  
numerous small players.
  
 
Baulderstone Horibrook: 
 Stadiums (Docklands Melbourne) 
 Museum of Victoria  
 Qantas terminal (Melbourne) 
 
 
Multiplex Constructions: 
(Privately owned, Perth-based) 
 Hotels (Radisson Brisbane) 
 Hospitals (Epworth Victoria) 
  
 
Shop Construction: Property developers, major retailers (eg. 
Coles/Myer) and small retailers. 
(Private % - Public %) 
 
 
Other business / factory construction: Major industrial players, 
etc. 
(Private % - Public %) 
 
Machinery & equipment suppliers: 
Machinery: Manufacturers - Australian National Industries Ltd 
(ANI), Boart Longyear Pty Ltd Evans Deakin Industries Ltd, Jaques, 
and Caterpillar Elphinstone Pty Ltd (CE).  
Lifts and handling: OTIS Elevator Company Pty Ltd, KONE 
Elevators Pty Ltd, Mannesmann Dematic Pty Ltd, and Favelle Favco.
  
Grocon: 
(Grollo Group, Victorian-based) 
 multi-storey concrete construction  
(Rialto Tower, Crown Casino) 
  
 
Hotel Construction: Major chain hoteliers (eg. Radisson), and 
smaller players. 
(Private % - Public %) 
Heating and Cooling Equipment: Carrier Air Conditioning (Holdings) 
Ltd, York International Australia Pty Ltd, Email Ltd, Multistack 
International Ltd, and Seeley International. 
  
 
 Education construction: Government (eg. universities, schools, 
colleges), and some private players. 
(Private % - Public %) 
Fasteners: Delta Group Australia Pty Ltd, National Consolidated 
Limited, Siddons Ramset Limited, and W A Deutsher Pty Limited. 
 
Channel: Machinery Distributors - Caterpillar Australia; Case 
Corporation; Atlas Copco Australia; Ingersoll-Rand (Australia); and 
Volvo Construction Equipment.  Retail: Wesfarmers (Bunnings & 
McEwans), Howard Smith (BBC Hardware) 
  
Concrete Constructions: 
(Sydney-based, focus NSW & QLD) 
 Hospitals (Peter MaCallum Melbourne) 
 Offices (Lonsdale St Melbourne) 
 Commercial (News Ltd Sydney) 
  
Entertainment & recreational construction: Major cinemas and 
sport facilities developers (public and private), etc 
(Private % - Public %) 
    Health: Government and some private hospitals and clinics. 
(Private % - Public %) 
 
 
Technical support infrastructure: 
 Research and technical: CSIRO, Universities, etc. 
 Education and Skills: Universities, TAFEs, etc. 
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Users (Project firms) 
Many of the project firm leading players in non-residential construction are the sane as 
those in engineering construction. There is very considerable overlap, doubtless due to 
the skill base and its overlaps, the size of the markets and the capital intensity needed. 
The firms described under Section A, engineering construction, above are not presented 
again here. The reader is asked to refer back to that section. Thus Lend Lease, Leighton 
and AW Baulderstone are not described here again, despite being major players in this 
segment too. 
In terms of non-residential building experience it may be worth mentioning here that 
Leighton Contractors building revenue in 1996-97 benefited greatly from the fast-
tracking of construction of the $661 million Sydney Casino project in which Leighton is 
a joint venture developer. Other important projects undertaken recently include the $63 
million Bankstown Hospital (NSW), the $362 million fibreboard plant for CSR at 
Oberon (NSW) and the Olympic railway station at Homebush.  
The Leighton subsidiary, Thiess Contractors, has recently undertaken contracts building 
the $80 million Exhibition Halls for the Olympic Games, and the Fulham Correctional 
Centre (private prison) at Sale in Victoria. Thiess sees opportunities opening in the 
health sector with contracts recently won in Geelong and Canberra.  
Leightons Asia recently completed the $65 million Haven of Hope Hospital in Hong 
Kong and is currently building a 41-storey residential tower in the New Territories. 
Other projects include: a satellite tracking facility in Laos; the Australian Embassy in 
Hanoi; Lufthansa's catering facilities and aviation fuel facilities at the new Hong Kong 
airport. This data give an idea of the extent to which the firm is active in the non-
residential sector in Asian markets. 
Baulderstone Hornibrook boosted its revenue during 1995 from a growth in public 
sector work in Victoria (including the Melbourne Magistrates Court). It has recently 
secured several major contracts in the Victorian market including: the new Museum of 
Victoria (valued at $162 million); the Docklands Stadium in consortium with the Seven 
Network ($400 million); and the redevelopment of the Qantas terminal at Melbourne 
Airport ($35 million). It is clearly a major payer in this field. 
In terms of major project players the non-residential building industry is relatively 
concentrated, especially when account is taken of the particular specialisations of the 
major players and of the tendency for State-based location. However, some sectors of 
the industry are highly contested.  
As was mentioned earlier in this report, there is significant foreign ownership among 
key players in the non-residential building industry. Enterprises with majority foreign 
ownership include Leightons, Concrete Constructions, and Baulderstone Hornibrook. 
Additional firms, not described above include: 
Multiplex Constructions Pty Ltd. Multiplex is a privately owned Perth-based builder 
involved principally in construction engineering and non-residential building 
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construction. Multiplex total revenue has risen dramatically over the past four years. 
Employment has also jumped to almost 700 as Multiplex has increased market share  
especially in Victoria and NSW. In recent years, Multiplex has diversified into the 
construction and renovation of inner city residential apartments in order to offset the 
weak demand in the non-residential construction market and that is why it is included 
here. 
Multiplex’s recent major projects have included the Epworth Hospital in Victoria, and 
the Finger Wharf and Sydney park Village residential property developments in Sydney. 
Multiplex has recently won contracts to develop a $35 million 4-star 30 storey hotel 
complex in Brisbane (Radisson Suites) and a 33 storey $133 million office tower in 
George St, Sydney. 
Grocon is the construction arm of the Grollo Group. It focuses on the Victorian market 
where it has constructed a number of landmark buildings in Melbourne's CBD 
(including the Rialto, 120 Collins St and the ANZ world headquarters). Grocon 
specialises in multi-storey concrete construction, an area in which it has established a 
strong reputation. Grocon's net revenue has fallen since the completion of the landmark 
Crown Casino project. Employment has also declined to around 450, substantially down 
from its peak in 1994-95 of around 750. 
Grocon’s recent landmark projects include: Melbourne's Crown Casino and Sydney's 
World Square. Grocon is currently working on the construction of a landmark 
European-style hotel on Melbourne's city square site, and proposed the construction of 
the world's tallest building at the Docklands site in Victoria.  
Concrete Constructions Pty Ltd (which also trades as Lewis Australia in Victoria and 
South Australia) is a major Sydney-based construction firm with a broad range of non-
residential construction activities focussed mainly in New South Wales and Queensland. 
In the early 1990s Concrete Constructions was a leader in many aspects of the field, 
including the use principally of its own labour force on major sites such as the new 
Department of Foreign Affairs and Trade building in Canberra. In 1995, the German 
firm Walter Bau AG purchased a 75 per cent interest in Concrete Constructions and is 
looking to use the company as a springboard into Asia. Over the past two years 
Concrete Construction has undergone substantial restructuring, which has seen its focus 
shift towards the multi-unit apartment market, as it has lost market share in the non-
residential construction market. 
Concrete Construction recent projects have included: News Ltd's printing complex in 
Sydney, rail tunnelling in Brisbane, work on Ampol's pumping facilities at Botany Bay, 
a marina development in Sydney, a concrete sleeper factory in South Australia, 
Melbourne's Peter MacCallum Hospital, the Loy Yang power plant in Victoria (Lewis 
Australia), and an office development in Lonsdale St., Melbourne. 
End Users 
Privately funded projects account for 70 to 75 per cent of industry revenue. Major 
clients include property developers and financial intermediaries, public sector 
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institutions (including universities, hospitals, etc), and a range of private companies. 
Many projects are commissioned directly by the end user  so there is often higher 
accountability and ‘user-producer’ interaction. 
Producers (Suppliers) 
The supply network comprises a wide range of suppliers of manufactured materials, 
components, tools, machinery and equipment; suppliers of services inputs  including 
notably construction on-site services, engineering and technical services, and financial 
services. The supply network also includes the wholesale-retail channel. 
Major supply fields include: 
 Manufacturers of metallic and non-metallic supplies  pipes, steel sections and 
sheet, wood, glass, ceramics, cement, clay, paint, etc. 
 Manufacturers of machinery and equipment  construction, lifting and handling 
equipment, commercial heating and cooling equipment, machine tools, hand tools 
and fasteners. 
 Suppliers of services inputs  building structure, site preparation, building 
completion and installation services, as well as design, engineering, architecture, 
consulting and financial services. 
 The channel (wholesale and retail)  building supplies wholesalers, metal and 
minerals wholesalers and retailers, and machinery and equipment wholesale, retail 
and hiring. 
The main materials used in non-residential building are ready mixed concrete, glass, 
structural steel and timber, plaster products, aluminium fittings, electrical and 
airconditioning components and elevators.  
Major players in the various supplier industries most heavily involved in non-residential 
building activities include the following. Those already appearing in the earlier 
summary relating to engineering construction are not included here (to avoid repetition). 
 
Client services 
Commercial property Operators and Developers 
Commercial property operators and developers play an important role in non-residential 
building construction industry projects. They engage in the leasing out of commercial 
and industrial property as well as land subdivision and development. The major 
activities of commercial property developers involve commercial offices, industrial 
premises, retail developments, hotels and resorts. 
Major players among commercial property operators and developers include players in 
both public and private sectors.  
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Major players include: AMP (4.5 per cent of market), NSW State Authorities Super 
Board (2.2 per cent), Westfield Trust (2.9 per cent), Commonwealth Government Super 
Schemes (2.2 per cent), and General Property Trust (2.1 per cent). AMP owns around 
80 properties directly worth around $6.5 billion. New South Wales Superannuation 
Board (NSWSAB) holds Australian property assets worth around $2.5 billion. Westfield 
Trust owns and operates 28 shopping centres with 5,000 tenants, with the properties 
worth around $3.6 billion. Commonwealth Government Superannuation Schemes 
(CGSS) holds Australian property assets worth around $2 billion. General Property 
Trust (GPT) hold Australian property assets were valued at $2.2 billion (retail property 
$1,469 million, office $680.2 million, and industrial $53.3 million). As at June 1997, 
total assets were valued at $3.36 billion. Lend Lease has the management rights over 
GPT. National Mutual Holdings Ltd (NMH) have major investment in freehold land and 
buildings (as assets or assets under management) totalling $3.06 billion. 
During the early 1990s defaults on commercial loans meant that the banks temporarily 
became major players in the Australian property market as the indirect owners of 
Australian property valued at approximately $10 billion.  
Superannuation funds outside life offices are also major investors in property. As at 
June 1997, these funds had directly invested 8.6 per cent of their total assets in land and 
buildings. 
Property trusts have become a major commercial property player. In 1991 there were 12 
listed property trusts with a total market capitalisation of $4.8 billion. By August 1997, 
there were 50 listed property trusts (34 of which are on the ASX property trust index) 
with a market capitalisation of $18 billion.  
 
Architectural Services 
The architectural services industry is structured around a few major national firms, a 
larger number of state-based firms (mainly due to the individual state registration 
procedures) and a very large number of small size practices and sole practitioners. The 
major services offered by architects are assisting a client in the development of 
feasibility studies, in design conception and solutions, in calling for and reporting on 
tenders, in preparing contract documents and administering contracts and in project 
supervision. Approximately 85 per cent of the area’s turnover is derived from the non-
residential construction sector and only 15 per cent from residential construction. 
Major players include: 
 Woods Bagot Pty Ltd which has a turnover of around $15 million per year and 
employs some 250 people. Recent activity has focused around Sydney office block 
developments; 
 DEM Ltd.  In 1996, the Malaysian company, IJM Group, bought a half share in 
DEM from Devine Erby Mazlin (Australia) the former parent company. DEM also 
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operates Landscan Pty Ltd, a wholly owned landscape architect firm. DEM has 
offices in New Zealand and Malaysia; 
 DC International Pty Ltd:  Formerly a publicly listed company, DCI was bought out 
by the Malaysian company, Promet International, in 1996. DCI has offices is 
Australia, Hong Kong, Singapore, Hong Kong and Malaysian and undertakes 
projects for the commercial, retail, industrial and hospitality. It has turnover of 
around $35 million. Thanks to the takeover, DC International has become a 
significant player in Australia’s export effort in the B&C product system; 
 Peddle Thorp which operates as a loose federation of local state practices run by 
local managing partners. While initially exporting its Australian staff, the company 
has moved towards forming partnerships with local Asian companies, such as Liang 
Peddle Thorp in Hong Kong. Peddle Thorp has recently opened offices in Indonesia 
and Malaysia. Approximately 12 per cent of the annual $4 million revenue is 
generated overseas, making the firm a significant player in Australian B&C product 
system exports; 
Other players include Cox Richardson (Sydney) and Robert Peck Von Hartel 
Trethowan. 
 
Real Estate Agents 
 Real estate agents are involved in valuing, purchasing, selling, managing or renting 
real estate for others. Residential sales generate around 50 per cent of total industry 
turnover, commercial sales 15-20 per cent, residential property management 15-20 
per cent, commercial/industrial property management 5-10 per cent, and property 
valuations 5 per cent so they are described in Section C. Residential Building below.  
  Other services supplies relating more to engineering construction are described in 
the sections above. 
 
On-site services 
 
Building Structure services 
Suppliers of building structure services are normally non-specialist operators. Since the 
majority of their revenues are derived from the residential construction arena they are 
described in Section C Residential Building below in this report. They include 
concreting, roofing and bricklaying notably. 
Steel erecting, however, derives most of its revenue from non-residential construction 
and is therefore presented here 
Steel erecting involves the erection (including on-site fabrication) of metal silos, storage 
tanks or structural steel components for buildings or other structures such as bridges, 
overhead cranes or electricity transmission towers. Non-residential construction 
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accounts for some 60 per cent of activity, engineering for 35 per cent and residential 
construction for approaching 3 per cent. The fragmented nature of the structural steel 
erection industry in Australia results in it having no major players that are industry 
specific. The largest direct employers of structural steel erectors in Australia are labour 
placement agencies such as Skilled Engineering, Kelly Services (Australia), Drake 
Industrial and various specialist agencies in each state.  
 
Building Completion Service 
Major activities here are included in Section C Residential Building since they derive 
most of their revenue from that segment of the B&C product system.  
 
Maintenance Services 
This field is becoming increasingly important and there are a few important players.  
These include: 
- Brambles Contract Maintenance Services which includes Gardner Perrott, a wholly 
owned subsidiary of Brambles Industries Limited which focuses on provision of a range 
of specialist maintenance service to Government and industry.  
- Programmed Maintenance Services: are an Australian operated private firm owned 
through a complex trust structure by a Hong Kong based investment trust. With 
operations in all capital cities and most regional centres, painting is just one of their 
contract activities to manage the range of general maintenance requirements for 
corporate and institutional clients. 
- Faraday and Kent: have operations in Sydney, Melbourne, Brisbane(2 locations) and 
the Gold Coast. Again, though painting is their speciality, they conduct a range of 
maintenance operations. 
Glazing receives only a third of its revenue from new non-residential construction (new 
residential construction accounts for 32 per cent of glazing services activity, non-
residential construction for 36 per cent, and repairs to existing residential and non-
residential buildings 32) but the whole sector is dominated by the firms servicing that 
sector and it is therefore included here.  
There are only a handful of major players, with O'Briens Glass, and Pilkingtons being 
the largest.  
 
Installation Services 
These include: 
Plumbing, which involves plumbing or draining (except sewage or stormwater drains 
construction) or septic tank installation. Residential construction accounts for around 30 
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per cent of industry activity, alterations and additions for 40 per cent, and non-
residential construction for around 30 per cent. Large contractors differentiate 
themselves by promoting their technical expertise and ability to handle large-scale 
projects of a complicated nature. 
Major specialist players include Award Plumbing and Gasfitting (Melbourne), Accord 
Plumbing (Sydney), Project Plumbing (Darwin), and Programmed Maintenance 
Services P/L. There are other, much larger, players which undertake plumbing as part of 
broader operations in either property maintenance (Planned Maintenance Services and 
Spotless) or as elements of a major contracting organisation; 
Electrical which involves installation of electrical wiring or fittings in buildings or other 
construction projects. Residential construction accounts for around 30 per cent of 
activity, non-residential construction for 60 per cent, and engineering construction for 
the remainder. The major players in this industry operate on large scale building and 
construction projects.  
Major players include Siemens Contracting, Kilpatrick Green, Stowe Australia, AE 
Smith, AG Coombs, Oliver J Nilsen, Transfield Technologies, and Kennedy Taylor.  
Air conditioning & Heating.  This areas involves the installation of household, industrial 
or commercial heating, refrigeration or air conditioning equipment, or in the installation 
of air conditioning duct work. It is clearly an area which specialises in servicing non-
residential construction since office building construction accounts for approximately 
30 per cent of activity, factory construction for 12 per cent, shop construction  for 10 per 
cent, hospitals for 7 per cent and residential construction for only 20 per cent. 
Major players include Australian Refrigeration, AE Smith, AG Coombs, AMEC 
Construction Pty Ltd, Carrier Air Conditioning, Environmental Technologies of 
Australia, Frigidaire Appliance Services, JL Williams Pty Ltd, Kilpatrick Green, 
Triangle Refrigeration, and York Australia;  
Fire & Security.  This area also especially services non-residential building construction 
and the area is dominated by a few major players. It involves installing fire protection, 
detection and control systems, and in installing security systems.  
Major players are: 
 Chubb Security Holdings Australia Ltd which  provides goods and services relating 
to all aspects of physical, fire and electronic security. Annual revenues are around 
$350 million. Chubb acquired the fire, security and building automation services 
division of James Hardie in 1997; 
 Tyco International Pty Ltd which provides services in design, production, supply, 
installation and commission of fire protection, detection and electrical equipment 
and components. Tyco operates under the names of Wormald, Automatic Fire 
Services (Aust) Pty Ltd, Fire Control Contracting Service Pty Ltd and Fire Control 
Pty Ltd; 
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 3M is involved in the manufacturing of passive fire control materials under the name 
of Interam. The company offers fire barrier penetration sealing systems;  
 IEI Australia  operates the VESDA early warning smoke detection system, which is 
based upon the detection of fire before visible smoke and flame is apparent and 
assists in the early initiation of emergency and suppression system activation. 
 
Materials supplies 
Paints and coverings 
This is quite a high technology area. The main players are: 
- Orica Ltd (formerly ICI Australia Limited) manufactures a comprehensive range of 
paints, and is Australia's largest manufacturer and supplier of surface coatings. Orica 
is the dominant player in the Australian paint industry, holding a market share of 42 
per cent. Brands under the company banner include Dulux, British Paints, Berger, 
Walpamur and Cabot. Orica's acquisition of Selleys, which manufactures a range of 
mastics, fillers and putties as well as adhesives and household products, extended its 
influence in building suppliers; 
- Wattyl Limited. Wattyl acquisitions domestically and expansion overseas has seen 
the company develop as a major player in the industrial coatings markets and, more 
particularly, in the architectural and decorative market. Brand names under the 
company's banner include Estapol, Solarguard, Killrust, Spartan, Solver and Pascol; 
- Courtaulds Industries (Australia) Ltd. In Australia Taubman's manufactures a 
comprehensive range of both architectural and decorative as well as industry 
products, including paints under its own Living Proof Silk and Sunproof. It also 
sells paint products under other company names. Barlow Ltd, also a subsidiary of 
Courtauld's Plc, acquired Lanes Ltd in July 1997, further expanding its base in the 
Australian market. Lanes is a diversified company, with operations extending from 
car retailing to heavy machinery hiring and paint manufacturing. Within its paint 
operations Lanes is both a manufacturer and retailer of paints. Operating under the 
Bristol brand name they provide paints for the architectural and decorative market, 
with particular focus on the D.I.Y. market. 
 
Glass 
The demand for flat glass (including basic glass) stems from the building industries, 
especially non-residential construction and the motor vehicles and motor vehicle parts 
industries. Basic flat glass is processed for a variety of uses in building materials and 
motor vehicles such as windows (including windows on mass transport systems), walls, 
doors, automotive windscreens, mirrors, oven doors, and stove tops. In recent years, 
there has been greater use of glass, rather than wood or metal, for building facades, 
awnings and partitions, reflecting greater energy cost awareness, changes in taste and 
technological advances. Toughened glass can now also substitute directly for metal 
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parts in domestic appliances, eg. in stove tops, oven doors and decorator panels. Further 
technological advances and greater acceptance by designers and engineers should 
reinforce the trend towards the substitution of glass for other materials. Pilkington 
produces the bulk of the nation's flat glass, but there is some domestic competition.  
Technology has become very significant. Recent developments that have led to glass 
products being used as substitutes for more traditional building products. For example, 
the ‘seraphic’ printing process used by Pilkington enables glass to be impressed to look 
exactly like granite or marble, which in turn enables property developers and builders to 
obtain significant cost savings by putting granite on the lower floors of a building and 
identical ‘seraphic’ glass on the upper, less accessible levels 
Pilkington (Australia) Ltd is the only manufacturer of flat glass in Australia. Pilkington 
is part of the British-based Pilkington Group PLC, the world's largest manufacturer of 
flat and safety glass. The company has also put considerable effort into research and 
development, and exploiting the latest technology in production techniques, aiming to 
transform glass from a commodity into a value-added product. Pilkington holds 
copyrights and patents on several aspects of the world leading technology and processes 
used in its glass production. 
 
Steel 
The steel segment of the B&C product system is in two parts – ‘raw’ steel and steel 
fabricated products. First, ‘raw’ steel. The construction industry is the largest consumer 
of such steel within Australia, accounting for around 60 per cent of sales. Within this 
general category, civil works absorb 35 per cent of sales and buildings the remaining 24 
per cent.  
Major players in the provision of steel are: 
- BHP Ltd: BHP and its wholly-owned subsidiary, Australian Iron and Steel Pty Ltd 
(AIS), produce all of Australia's pig iron steel and nearly all its raw steel; 
- ANI Ltd's Comsteel operation operates a steel-making plant at Newcastle in New 
South Wales, and a smaller steel-making plant with a foundry at Moorooka, in 
Queensland. It produces mainly special alloy and stainless steel; 
- Smorgon Steel (Holdings) Pty Ltd: Smorgon Steel operates a steel mill at Laverton, 
in Victoria.  
Major producers of fabricated structural steel products generally manufacture a large 
proportion of goods to individual customers' specifications. A substantial proportion of 
their sales are also made by tender. A significant part of the operations of many 
establishments is therefore the specification, design and drafting of detailed plans for 
steel structures. The preparation of tenders frequently involves substantial costs and the 
combined skills of engineers, estimators, draftsmen, marketers and administrative 
personnel. In projects involving tendering, the major fabricators primarily are selling 
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person-hours and not steel. Contracts often also involve the erection and/or installation 
of steel structures. 
Major participants in the structural steel fabricating industry include two of the same 
players as in the ‘raw’ steel area – BHP Ltd and Smorgon Steel Pty Ltd (formerly SCI 
Pty Ltd). In structural steel products they are joined by Boral Ltd and Avatar Industries, 
in Perth, which are leading manufacturers of metal framing support systems.  
 
Non-metallic mineral products 
Non-residential construction provides around 40 per cent of demand for glass wool 
products - particularly for dimension stone – while around 17 per cent of demand comes 
from the residential construction sector. About one third of the area's revenue is derived 
from demand for stone products by architects, designers and principal contractors for 
dimension stone for use in office and hotel buildings and marble production for 
domestic and commercial applications. Glass wool is used primarily in the residential 
building environment for thermal and acoustic ceilings and walls.  
Major players include: 
- Melocco Pty, a Boral subsidiary, is the only sizeable player in the stone products 
segment of non-metallic mineral product manufacturing; 
- CSR Gyprock Bradford Hebel: is the largest insulation manufacturer in Australia, 
supplying approximately 45 per cent of the insulation markets;  
- ACI Fibreglass Insulation supplies around 40 per cent of the market. ACI 
manufactures a wide range of fibreglass products, including: ACI Pink Batts - used 
primarily in the residential environment for thermal and acoustic ceilings and walls; 
plain and faced roofing blanket; architectural acoustic insulation - used extensively 
in office and factory complexes and industrial batts and blankets, high temperature 
glass and heatlock pipe insulation; 
- Insulco: is the smallest major player in the glasswool insulation manufacturing 
industry is an part of Carter Holt Harvey, a New Zealand conglomerate. Insulco 
manufactures fibreglass and rockwool insulation for thermal and acoustic 
application and a range of other insulation products.  
Other materials supplies relating more to engineering construction are described in the 
sections above. 
 
Machinery and Equipment Supplies 
Lifting and handling 
Major players not described under the previous section on engineering construction 
include: 
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- OTIS Elevator Company Pty Ltd: established in 1883 as part of the worldwide OTIS 
group of companies which together form the largest manufacturer of lifts and 
escalators in the world. OTIS is a wholly owned subsidiary of United Technologies 
Corporation which is based in the United States. OTIS Australia employs over 950 
people who manufacture, install and maintain OTIS equipment. In September 1995, 
OTIS acquired Boral Ltd's lift and moving pathway business, called Boral Building 
Technologies (BBT). OTIS holds approximately 50 per cent of the Australian lift 
market; 
- KONE Elevators Pty Ltd: designs, manufactures and installs lifts, escalators and 
autowalks. The company is a subsidiary of Kone Corporation of Finland, which is 
one of the world's three largest elevator companies; 
- Mannesmann Dematic Pty Ltd: is a wholly owned subsidiary of Mannesmann 
Demag AG of West Germany, which manufactures a range of materials handling 
equipment, including electrical overhead travelling and jib cranes, hoists, pallet 
stacking equipment and warehouse equipment and systems;  
- Favelle Favco: designs and manufactures construction tower cranes, off shore oil rig 
cranes and special purpose cranes and lifting equipment.  
 
Heating and Cooling 
This is an area dominated by non-Australian companies. Foreign owned firms account 
for over 50 per cent of the industrial heating and cooling equipment manufacturing 
area’s turnover. It is also one dominated by a few firms with the largest four operators 
accounting for over 70 per cent of the area’s turnover. 
Major players include: 
- Carrier Air Conditioning (Holdings) Ltd: is a wholly owned subsidiary of Carrier 
Corporation, the world's largest manufacturer and marketer of heating and air 
conditioning equipment. Carrier Australia manufactures and services residential and 
commercial air conditioning equipment; 
- York International Australia Pty Ltd: is a wholly owned subsidiary of York 
International Corporation, which is the USA's largest supplier of heating, 
ventilation, air-conditioning and refrigeration equipment; 
- Email Ltd: manufactures and distributes compressors, and condensing units and 
accessories, for commercial refrigeration and air conditioning industries. Lovelock 
Luke, a wholly owned subsidiary of Email Ltd, is a distributor of air conditioning 
systems. Major Email air-conditioner brands include Emailair, Weatherwall, 
Airtemp and Muller; 
- Multistack International Ltd: is a specialist manufacturer and marketer of air cooled 
and water cooled chillers for use in central plant air conditioning systems for 
commercial and industrial buildings and in industrial process cooling; 
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- Seeley International: is a private company based in South Australia, manufactures 
evaporative air-conditioners for fixed and portable purposes, gas heaters and air 
purifiers. 
 
Hand tools, machine tools an fasteners 
This is an area subject to and investing in considerable technological change, sometimes 
with far-reaching potential to alter the ways in which the project firms carry out their 
coordination tasks and how  much can be done off site. This is especially the case with 
fasteners. 
There are several sub-sections here. 
 Fasteners: Major players include: Delta Group Australia Pty Ltd, National 
Consolidated Limited, Siddons Ramset Limited, and W A Deutsher Pty Limited. 
 Locks and fittings: GWA International, Brisbane. 
 Hand tools: Manufacture of hand tools is concentrated amongst very few producers. 
Stanley Works Pty Ltd: part of the US-based Stanley Tools group is the dominant 
producer of handtools. Illinois Tool Works: Trojan and Cyclone are both tradenames 
used by Azon Ltd, and account for most of the local production of hammers, digging 
tools and hewing tools.  
 Machine tools: Major players include James N Kirby Holdings Pty Ltd, ANCA Pty 
Ltd, Thermadyne Industries (Sigweld Pty Ltd.), Farley Cutting Systems Pty Ltd, 
Laser Lab, Marand Precision Engineering, and Dembicon Australia. They have 
relatively little link to the building and construction industries. 
Other machinery and equipment supplies relating more to engineering construction are 
described in the sections above. 
 
Wholesale & Retail 
This area is largely the province of residential building and is therefore described below.  
Technical support infrastructure 
Significant technological advances in building techniques, equipment and materials 
have emerged in the non-residential building industry over the past twenty years. 
Improved construction methods  such as the increased use of reinforced concrete 
instead of bricks and steel and new generations of fasteners and tools  have resulted in 
substantial cost saving and shorter construction periods. The most important innovation 
in some ways, however, is the use of sophisticated IT during both the design and 
construction stages of a project. 
Over the past decade there has also been a steady introduction of logistic management 
in project design and construction, allowing firms to quickly identify deviations from 
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the planning path. Using computer aided design, stock-flow software packages and 
personnel skilled in logistics the industry has achieved substantial improvements in 
productivity and cost savings through its IT investments. The Federal Government 
launched a Strategy for Information Management in the Building and Construction 
Industry in 1995, which aimed to promote the adoption of world best practice among 
building firms. The NSW Government has followed with its own IT in construction 
initiative (NSW IT Report 199???). Individual firms have also led in this field, 
including Woods Bagot, through their membership of the international body, 
International Association for Interoperability. 
In-house research and development is not common within the firms themselves (see 
below). Most technical and research support comes from public sector research 
institutions. These include notably the CSIRO’s Built Environment area, universities 
and private bodies such as the Property Council and the Construction Industry Institute. 
Education and skills support comes primarily from universities in the case of 
professional qualifications and TAFE and other institutions in the case of trade skills. 
Their links with these institutions will be described as part of the report on Project 2 of 
this series. 
Much of the technical advance achieved in the industry over recent years is due to 
inputs from the supply side (eg. equipment). Improvements in construction techniques 
themselves (eg. Leighton’s collar or ‘jump form’ described by (Langford 1998: 103-
104) are less common. As was mentioned earlier, the fact that much of the product 
system’s technological change is in products both facilitates increases in the amount of 
work that can be carried out off site and outs pressure on the coordination skills of 
project firms because they must incorporate sometimes quite radical changes in the 
assembly processes on site. 
Regulators  
Non-residential building construction faces environmental regulation, in terms of both 
the constructions and the activity of construction itself. Environmental protection 
agencies, departments of infrastructure and works in various States, and at the 
Commonwealth level, constitute a major part of the regulatory framework facing the 
industry. Corporations and individuals also face various levels of professional 
registration at both State and Commonwealth levels. The major players in this 
professional regulation include: the Australian Institute of Building, the Master Builders 
Association, the Institution of Engineers Australia, the Building Control Commission 
(Victoria), etc. 
Historically, building regulations in Australia were developed by groups of technical 
experts who made judgements regarding technical feasibility, desirability and cost. 
Increasingly, the regulatory process is becoming more open and inclusive, and 
regulations themselves increasingly performance-oriented rather than prescriptive. 
(Technical Resources Pty Ltd 1998:14)  
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While no formal licensing requirements exist, many contractors are registered with 
major building associations (such as the Master Builders Association) for purposes of 
guaranteeing insurance on non-residential building construction projects. The 
introduction of the National Building Professionals Register (NBPR), administered by 
the Australian Institute of Building (AIB), provides for registration based on technical 
expertise, experience, a commitment to codes of ethics and practice, and a commitment 
to ongoing professional development. It is intended that this becomes the accepted basis 
for identifying superior industry practitioners.  
INTER-PLAYER LINKAGES 
Figure 6.4 indicates that the strongest links between players are between users and 
producers, but they are especially strong cross from producers to users.  The other 
strong links are between users and service providers, as might be expected, especially 
from project firms to such providers. There are less strong links ‘upwards’ from the 
providers to the users and especially to the end users. The other links (between 
regulators and the other players) are as in the diagram showing the situation with the 
engineering construction segment and are not reproduced here for reasons of 
simplification of the diagram. 
Figure 6.4 suggests that the location of innovation necessitates very strong knowledge 
flows between producers of materials/supplies/equipment and project firms. Given what 
has been shown earlier, that leading firms in this area conduct a considerable amount of 
R&D and are thus capable of generating innovations (both radical and incremental), it 
seems likely that the major flows of information are form the product producers to the 
project firms. While project firms undoubtedly interact with their suppliers in the 
development of new products and processes, there may be a lesser flow of knowledge 
towards the suppliers. Since many of these are from overseas, there may even be a 
barrier to ‘outward’ flows from the project firms towards suppliers. The latter may be 
considering that gaining a suitable return on their investment demands a far larger 
market than the Australian one which consequently receives only a commensurately 
small amount of attention. 
Given the importance and sometimes radical nature of the innovations made and their 
impact on the organisation of the on-site B&C production process. We might expect that 
there would be considerable interest by project firms in intervening in the development 
of training curricula and the certification of emerging skills. It is not clear at this stage 
whether this interest is being implemented via relations with external providers or is 
being focussed in-house. This is an empirical question that we have not yet investigated 
fully.  
While the latter, focussing on training in-house may give firms a (temporary) individual 
competitive advantage it may not be in the longterm interests of the industry which 
ultimately relies on the increased capability of all players. The line on our diagram 
therefore has a question mark beside it. 
AEGIS 
103 
On the other hand, it is clear that some firms, notably Lend Lease, are leaders in the 
training field and would like more of their colleague enterprises to join with them to 
raise the capability of all employees.  Lend Lease considers indeed that it is so far ahead 
of universities in training in inter-disciplinary areas that it sees no need to develop close 
links with the major external training providers for professional staff. 
The same comments are relevant to the links between suppliers and training and R&D 
institutions. While the CII seems to be quite active in channelling industry R&D 
funds/requests for assistance to public research providers, much clearly remains in-
house, as is indicated by the figures claimed in surveys for the R&D tax concession or 
registered by the R&D Scoreboard surveys. Again, the question of how to raise the 
capability of the whole product system via specific ‘public good’ which improves the 
knowledge base may need to be considered by policymakers. 
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Figure 6.4:  Non-residential construction: Inter-player linkages 
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Chapter 7: Residential building construction 
The information presented in this section of the report is drawn essentially from IBIS 
Business Information Service, supplemented with information from other sources 
(including interviews). 
Introduction 
The residential building segment of the B&C product system is involved in the 
construction of houses and multi-unit dwelling residential buildings, or in carrying out 
alterations, additions, renovation and general repairs to houses and other residential 
buildings, as well as organising or managing these activities as the prime contractor.  
The total value of the Australian residential construction in 1996-97 was $15.5 billion. 
Total value of house construction industry turnover in 1996-97 is estimated to have 
been $12.4 billion, comprising: the value of work done on new dwellings ($9.3 billion), 
work on alterations and repairs (approximately $1.8 billion) and an estimated $1.3 
billion from other revenue (such as speculative property sales, rent, etc.).  
Product differentiation, based on proven quality, efficiency and timeliness, tends to be 
the main basis for competition, although major players increasingly rely on finance 
packages and special deals to attract potential customers. Smaller scale operators 
primarily differentiate on price in order to compete for the smaller scale jobs. However, 
a strong reputation is still a considerable factor in the process. Differentiation of design 
is an important marketing method for many firms, especially the medium to larger ones.  
Small-scale operators tend to rely on word of mouth and advertising in local 
newspapers, and increasingly on advertising on the Internet. It is also common for 
smaller operators to establish relationships with property developers, financial 
institutions and real estate agents within their region or their regional market.  
Promoting sales through the construction of ‘spec. homes’ (ie. homes built on land 
purchased by builders who speculate that they may be able to on-sell at a profit) tends to 
be a feature of the industry during cyclical downturns. The practice often involves a 
greater degree of risk-taking on the part of the builder and the financier, as the builder 
must show skills in accurately judging market trends in price, customer demands and 
project funding costs. Spec homes are often built with whatever low cost materials are 
available and may therefore encounter difficulties meeting customer requirements in 
quality, design or décor. 
The labour intensive nature of the residential building industry limits the benefits 
achieved from economies of scale. There are some areas, however, where economies 
can be achieved, particularly in marketing and materials purchasing. Large-scale 
building firms compete for market share using marketing techniques including mass-
media advertising; joint venture development promotions with government and industry 
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bodies; financial packages arranged with financial institutions (or in-house) and real 
estate agents; and inducements such as free appliances, or free garages or wardrobes. 
Key success factors for firms operating in the residential construction industry include: 
the ability to read the building cycles and position operations according to the likely 
outcomes; close linkages with financial institutions to enable adequate funding of 
activity; strong marketing; and significant promotion of different types of houses at 
various display centres. 
This segment of the B&C product system is changing. Firms which have traditionally 
operated in the non-residential building and engineering markets have been moving 
increasingly into the residential construction market over the past few years, contracting 
to build large-scale developments or speculatively develop their own projects. This is 
introducing a new dynamic, new forces for change and new forms of competition in the 
residential construction industry. 
Residential building is driven by end users, private home buyers. Some 75 per cent of 
industry turnover is derived from new house construction, about 15 per cent from work 
on alterations, additions and repairs, and around 10 per cent from speculative 
development of houses and land. 
Residential property developers and operators, government housing administrations and 
defence, along with banks, building societies and other mortgage suppliers are also 
major players on the demand side. Operators can compete in all segments of the 
residential building market, although some specialise in the alteration and repair 
segment (eg. kitchen renovation). 
ACTIVITIES  
The principal activity of the residential building industry is the provision of house 
building services to private home buyers. Services to property developers account for a 
relatively small proportion of activity. The private sector accounts for some 98 per cent 
of work done, with public sector housing (excluding condominium and apartment 
construction) making up the remaining 2 per cent. 
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Figure 7.1 ACTIVITIES: House Building (E4111) and Residential Construction (E4112) 
Regulation 
 National Building Professionals Register (NBPR)  
 Australian Building Codes (ABCB) 
 Environmental impact issues (eg. State & Federal EPAs) 
 Professional registration (eg. Master Builders Association) 
 
 
Supplies  Project Firms (activities)  Projects 
Material supplies: 
 Metal products (pipes, steel, sheet metal) 
 Non-metal products (wood, glass, ceramics) 
 Private dwelling construction 
 
 Private dwelling construction 
(Private 100% ) 
Machinery & equipment supplies: 
 Hand & machine tools 
 Machinery, plant & equipment (cranes, 
earthmovers) 
 High-density residential developments 
 
 High-density residential developments 
(Private % - Public %) 
Services inputs: 
 Engineering services contracting 
 Trade services (electrical, plumbing, etc) 
 Architectural & design services 
 Public housing and defence developments. 
 
 Public housing and defence developments. 
(Public 100%) 
 Financial services 
 Consultants / developers 
    
Channel (Wholesale / retail): 
 building suppliers (timber, etc) 
 metal & mineral suppliers (steel, etc) 
 non-metallic suppliers (cement, glass, concrete) 
 household fittings and appliances 
    
     
 
 
Technical support infrastructure: 
 Research and technical 
 Education and Skills 
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Most of the projects and clients in the house building segment have traditionally been 
small scale and diverse but the nature of the residential construction industry and its 
projects has changed substantially since the 1990-91 cyclical slowdown. Much of the 
growth in activity since then has come from large-scale, high value property 
development projects constructed by medium to large scale builders who have recently 
entered this industry from the depressed non-residential construction industry. Industry 
turnover has risen to record levels as Mirvac, Central Equity and other property 
developers have invested in major projects close to the CBD areas of major capital 
cities. For example, Mirvac recently won the contract to construct the $720 million 
Olympic Village and is also involved in constructing a $300 million multi-unit 
development project at Walsh Bay in Sydney. 
ACTORS 
The major actors in the house building construction industry cluster are shown in figure 
7.2 
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Figure 7.2 ACTORS: House Building (E4111) and Residential Construction (E4112) 
Regulators 
Australian Institute of Building (AIB) - Australian Building Codes Board (ABCB) - State & Federal EPAs - Professional registrations  Master Builders Association, Institution of Engineers (Australia), Institution of Surveyors, Royal Australian 
Institute of Architects, Real Estate Institute of Australia, etc. 
 
 
Suppliers  Project Firms (size order)  Project clients 
Material suppliers: 
Cement: CSR, Boral, Pioneer, Queensland Cement, Cockburn, BGC.  
Concrete: Pioneer, CSR, Boral. Paint: Orica, Wattyl, Courtaulds 
Mineral: Melocco, CSR, ACI, Insulco 
 Jack Chia / AV Jennings:  
(Largest national operator) 
 strong growth in NSW & Victoria 
 leader in property development, marketing and finance facilitation 
 Private dwelling construction 
(Private 100% ) 
Bricks & pavers: Boral, Pioneer, CSR, Brickworks, Futuris.  Glass: 
Pilkington.  Steel: BHP, ANI, Smorgon.  Plaster: Boral, CSR, 
Pioneer.  Ceramic: Pioneer, CSR, Boral, Johnson 
Services suppliers: 
Engineering: CMPS&F (Egis Consulting), Kinhill, Lindsay L Ekhert, 
Coffey, GHD, TMK, Connell Wagner, SMEC. Surveying: Rider 
Hunt, W T Partnership, Wilde & Woollard, Davis and Langdon and 
Beatie and Currie and Brown, Fugro, Racal. Architectural services: 
Woods Bagot Pty Ltd, DC International Pty Ltd, Peddle Thorp.  Real 
estate agents: Jones Lang Wootton Australia, Knight Frank Australia 
Holdings Pty Ltd: , Colliers Jardine, Richard Ellis International (REI), 
First Pacific Davies Company Ltd (FPD), and franchises - LJ Hooker, 
Raine and Horne and Ray White. On site services:  numerous small 
players. 
  
 
Henley Arch:  
(Victorian-based) 
 Specialises in medium to low priced house and land packages  
 
Clarendon Homes: 
(Largest in NSW) 
focus on middle market, 2-storey homes, also in low end house & land 
packages 
  
 
High-density residential developments 
(Private % - Public %) 
Machinery & equipment suppliers: 
Machinery:  Australian National Industries Ltd (ANI), Boart 
Longyear Pty Ltd Evans Deakin Industries Ltd, Jaques, and 
Caterpillar Elphinstone Pty Ltd (CE).  
Lifts and handling: OTIS Elevator Company Pty Ltd, KONE 
Elevators Pty Ltd, Mannesmann Dematic Pty Ltd, and Favelle Favco. 
 Devine: 
(Publicly listed, Queensland-based) 
 focuses on first home buyer segment 
 Public housing and defence developments. 
(Public 100%) 
Heating and Cooling Equipment: Carrier Air Conditioning (Holdings) 
Ltd, York International Australia Pty Ltd, Email Ltd, Multistack 
International Ltd, and Seeley International. 
 Dale Alcock Homes / Alcock/Brown-Neaves: 
(Privately owned, Leading player in Western Australia) 
 contract builds project homes 
  
Fasteners: Delta Group Australia Pty Ltd, National Consolidated 
Limited, Siddons Ramset Limited, and W A Deutsher Pty Limited. 
 
Channel: Machinery Distributors - Caterpillar Australia; Case 
Corporation; Atlas Copco Australia; Ingersoll-Rand (Australia); and 
Volvo Construction Equipment.  Retail:  Wesfarmers (Bunnings & 
McEwans), Haward Smith (BBC Hardware):  
  
Others: 
 J-Corp  WA-based, trades as Homestart, Perceptions, Oswald Homes, 
Champion Homes & Grouplex. 
 BGC (Australia)  WA-based, also in building supplies (eg. Atlas 
Cement). 
 Mirvac Ltd.  involved in Olympic village construction 
 Masterton Homes  operates only in NSW, trades as Californian Kit 
Homes, Knebel Kitchens, Fantasy Marble and Glass. 
  
 
 
 
Technical support infrastructure: 
 Research and technical & Education and Skills: CSIRO, Universities, TAFEs, etc. 
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Users (Project firms) 
In complete contrast to the other sections of the B&C product system where 
concentration among users was high and the leading role of certain players was clear, 
the major characteristic of the residential segment is the high level of fragmentation, 
low barriers to entry and exit and a large number of very small players. Even here, 
however, some major players have achieved scale.  
The industry is changing, as we saw in the introduction to this section of the report, with 
project firms from the non-residential segment moving in to the residential market, 
especially where apartments and speculative building are concerned. Firms which have 
traditionally operated in the non-residential building and engineering markets (eg. 
Leightons, Baulderstone Hornibrook, Multiplex and Concrete Constructions) have 
gained a share of the residential construction market, contracting to build large-scale 
developments or speculatively develop their own projects. These firms, along with some 
traditional house builders (BGC and Pioneer) and property developers (Central Equity), 
dominate in the emerging inner-city and tourist region markets in Brisbane, Sydney, 
Melbourne and the Gold Coast. 
For the moment, existing larger players seem to retain a number of advantages over 
newcomers, such as having their own pool of skilled subcontractors, longterm 
arrangements with material suppliers and with financial institutions and real estate 
agents. These actors often dominate some segments of the market (first, second homes 
etc) and only a very few operate Australia-wide. 
Major players in house construction include: 
 Jack Chia Holdings Limited - AV Jennings is Australia's largest home builder and 
one of the oldest firms operating in this industry. During the late 1980s, Jennings 
diversified into other areas of construction (eg. hotels and offices) but, following 
financial instability, sold its indebted non-housing interests to the NZ-based Fletcher 
Challenge Group and is now foreign-owned. Further substantial losses in the 
housing construction operations saw majority ownership (70 per cent) pass to the 
Singaporean-based Jack Chia Group in September 1995 for around $90 million. 
Jack Chia's group already included the subsidiaries Orlit Homes and Long 
Corporation. Interestingly, total employment increased during 1996 from 80 to 
around 650 as the company shifted towards direct employment instead of 
subcontracting; 
 Henley Arch Pty Ltd. Based in Victoria, Henley Arch, trading as Henley Property or 
Henley Homes, has grown rapidly since the early 1990s to become one of 
Australia's largest home builders with operations in four states. Henley specialises in 
the medium to low price range, producing 'affordable' house and land packages 
aimed at first and second home buyers;  
 Clarendon Homes Pty Ltd is one of the leading house builders in New South Wales. 
Clarendon tends to focus on the middle segment of the market as a 'two storey' home 
builder for second and third home buyers but also caters for the lower end of the 
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market with house/land packages through its subsidiary Bellevale Homes. It is 
especially strong in the growing middle segment of the market in New South Wales; 
 Devine Limited. The publicly listed, Queensland-based, Devine Limited grew fast 
through the early-mid 1990s by catering to the rapidly expanding first home buyer 
segment of the southern Queensland market. Devine acquired the Adelaide-based 
contract house builder Pioneer Homes in 1996. Pioneer was one of the few operators 
with construction operations nation-wide and ranked amongst the top ten home 
builders in South Australia, Victoria, New South Wales and Queensland;  
 Dale Alcock Homes Pty Ltd - Alcock/Brown-Neaves has diversified operations 
throughout the entire housing market in Western Australia. The company is 
privately owned, with Webb, Brown-Neaves P/L holding 70 per cent of stock and 
D&J Alcock 30 per cent. Alcock/Brown-Neaves ranked as the nation’s fourth 
largest home builder in 1996-97 in terms of units commenced and fifth largest in 
terms of turnover; 
 J-Corp Pty Ltd is one of the largest home builders in Western Australia. J-Corp 
trades under a number of brand names - Homestart, Perceptions, Oswald Homes, 
Champion Homes and Grouplex. J-Corp's total revenue has fallen sharply during the 
past two years from $150 million in 1994-95 to $96 million in 1996-97;  
 BGC (Australia) Pty Ltd: holds 8.6 per cent of the Western Australian housing 
market. Setting BGC apart from other house builders is the firm’s diversification 
into the manufacturing of building materials and hardware supplies. Housing 
construction operations now account for only around 40 per cent of BGC operations. 
Other operations include Atlas Cement and various building supplies manufacturing 
facilities.; 
 Mirvac Ltd is one of Australia's leading residential construction companies but is 
now diversified. House construction is undertaken by subsidiaries, Mirvac Homes 
and Summerline Homes. Revenue from residential construction accounted for 
around 20 per cent of Mirvac revenue which totalled $508 million in 1996-97;  
 Masterton Homes operates solely in NSW. Masterton Homes' subsidiaries include 
Californian Kit Homes, Knebel Kitchens and Fantasy Marble & Glass. 
Producers (suppliers) 
The supply network comprises a wide range of suppliers of manufactured materials, 
components, tools, machinery and equipment; suppliers of services inputs  such as 
construction trade services, engineering and technical services, and financial services. 
The supply network also includes the wholesale-retail channel. 
As in the other building and construction industry segments, key activities on the supply 
side include: 
 Manufacture of metallic and non-metallic supplies  pipes, steel sections and sheet, 
wood, glass, ceramics, cement, clay, paint, etc. 
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 Manufacture of machinery and equipment  construction, lifting and handling 
equipment, commercial heating and cooling equipment, machine tools, hand tools 
and fasteners. 
 Supply of services inputs  building structure, site preparation, building completion 
and installation services, as well as design, engineering, architecture, consulting and 
financial services. 
 The sales channel (wholesale and retail)  building supplies wholesalers, metal and 
minerals wholesalers and retailers, suppliers of household fittings, and machinery 
and equipment wholesale, retail and hiring. 
In the case of house building, the wholesale and retail channel plays a more significant 
role through the de facto provision of short term finance in the form of credit on 
supplies. Changes in the operation of the channel significantly impact the 'small end' 
house building contractors. 
Major players in the various supplier areas which depend most heavily upon house and 
other residential building for their sales include: 
 
Client services 
Residential property operators 
Investors or operators in the industry can be divided into four main groups: equity 
driven landlords; ‘unintentional’ landlords; tax reducers and informal landlords. The 
equity-driven landlords are the most significant and stable investor group, accounting 
for around 30 to 60 per cent of investors. These landlords can be divided into three sub-
groups: security investors (those who invest for the purpose of providing retirement 
income or to pass on property to their children); capital accumulators (mainly those 
investors involved in accumulating properties by increasing equity and reinvesting in 
additional properties); and rental property operators (usually a company engaged in an 
associated activity like real estate sales or an institutional investor with significant 
property holdings). Institutional operators tend to confine their investment in the mid- to 
high-price residential properties and the inner areas of major metropolitan cities. The 
unintentional landlords also represent a significant proportion of the market, varying 
from 10 to 20 per cent of investors between States. The tax reducers group or negative 
gearers account for 20 per cent of investors (see National Housing Strategy study (1990-
91). 
 Examples of major property investors include: 
 Barclays-Mirvac Residential Investment Fund.  Established in 1991, its residential 
property portfolio comprises 57 apartments and town houses in seven locations in 
Sydney. The fund manager, BZW-Mirvac Fund Ltd is owned 51 per cent by BZW 
Investment Management Ltd and 49 per cent by Mirvac Ltd; 
 D F Johnson  is a subsidiary of Mercantile Mutual and has four residential property 
trusts; 
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 The Global Residential Property Development Fund whose residential property 
portfolio comprises 15 apartments at 3 separate addresses in Mosman, Sydney, and a 
project involving the construction of 59 apartments in South Yarra, a inner suburb of 
Melbourne. 
 
Property services 
a)  Real Estate Agents 
Real estate agents are involved in valuing, purchasing, selling, managing or renting real 
estate for others. Residential sales generate around 50 per cent of total turnover for the 
area, commercial sales 15-20 per cent, residential property management 15-20 per cent, 
commercial/industrial property management 5-10 per cent and property valuations 5 per 
cent. This area exhibits very low concentration, with the largest four firms contributing 
an estimated seven per cent of industry turnover, although relatively small operators can 
be very influential locally.  
Major players include: 
 Jones Lang Wootton Australia is owned by its Australian directors. It is divided into 
groups specialising in investment sales, international sales, retail sales and leasing, 
shopping centre management, office leasing, and investment management; 
 Knight Frank Australia Holdings Pty Ltd. Created in 1994 through the merger of  
Baillieu Knight Frank and Hooker Corporate, Knight Frank's reported ownership 
structure is 40 per cent Suncorp, the Baillieu family (20 per cent), the Woodhouse 
family (10.98 per cent), Bob Salisbury (10.5 per cent), Knight Frank's British 
division (7.5 per cent), and staff (the remainder). Knight Frank held a 30 per cent 
market share of major retail sales nationally in 1993-94; a 25 per cent market share 
of agent sales of offices; and an 18 per cent share of all industrial sales. In 1994-95, 
Knight Frank generated total revenue of $67 million; 
 Colliers Jardine  is currently owned 60 per cent by Jardine Pacific (a wholly owned 
subsidiary of the Jardine Matheson Group) and 40 per cent by individual investors. 
In 1995, Colliers reported total revenue of $62 million; 
 Other players include Richard Ellis International (REI) and First Pacific Davies 
Company Ltd (FPD) which is owned by First Pacific, a Hong Kong-based 
conglomerate.  
 Around 40 per cent of all real estate agents are affiliated with franchise or marketing 
groups, of which there are over 30. The largest three are LJ Hooker (26% of 
franchises), Raine and Horne (11%) and Ray White (10%). LJ Hooker is owned by 
Suncorp-Metway-QIDC, has around 600 offices in Australia. Ray White, which has 
520 offices in Australia. Century 21 Real Estate Corp, is owned by the United States 
based HFC Inc, and is reputed to be the largest real estate franchise in the world 
(with 6000 offices). 
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Other property services (wholesale/retail) 
Major players include Wesfarmers as wholesalers as well as Bunnings and McEwans 
retailers. Howard Smith as BBC Hardware is a major retailer. 
 
On-site services 
Building Structure services 
Suppliers of building structure services are normally non-specialist operators. They 
include concreting, roofing and bricklaying notably. 
In residential construction the following are important actors on site: 
- Concreting. Residential construction accounts for 50% of demand, non-residential 
construction for 35%, and the engineering sector for 15%. This area is characterised 
by many small-scale operators. There are no major players outside those operating 
in the core building and construction industries; 
– Bricklaying involves both bricklaying and concrete block laying. This area is 
characterised by its many small-scale operators who contract their skills to prime 
contractors on building and construction projects. The industry is particularly labour 
intensive and barriers to entry and exit, other than skills, are low. Contract 
Bricklayers operate in Sydney focussing on offers bricklaying for commercial and 
industrial projects. Petma Bricklaying is prominent in Melbourne;  
– Roofing. The construction of new residential buildings, houses and apartments 
account for 66 per cent of demand, residential alteration, restoration and repairs for 
25 per cent and non-residential construction and repairs for approximately. Boral 
Montoro Roof Tiles, a wholly-owned subsidiary within Boral Limited's dwelling 
products division, are major manufacturers and suppliers of concrete and clay roof 
tiles as well as maintaining roof tile fixing operations in four States. Monier Roofing 
Ltd is 51 per cent owned by CSR and 49 per cent by Redland PLC. It is the largest 
supplier of clay and concrete roof tiles in Australia and New Zealand. Nubrick Roof 
Tiles is a wholly-owned division of Pioneer International.  
- Plastering. This area is heavily dependent on the residential construction industry 
and to a lesser extent on those of non-residential construction. Residential building 
industry accounts for around two-thirds of the plastering industry's revenue, and 
non-residential construction for the remaining one-third. Most operators in the 
industry are relatively small scale,. There are some larger ones, however. These 
include Denrite (operating in New South Wales and Victoria as a subsidiary of 
Boral Ltd) and Render Set (also New South Wales), Picton Hopkins, Victorian 
Pyrock and Darkon (all operating in Victoria), Ceilings Pty Ltd and Swart & Sons 
(South Australia) and IPC Nominees (Western Australia). 
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– Carpentry. There are no major specialist players. Most contractors work on 
structural components of buildings using timber products as the dominant material. 
Housing construction accounts for around 35 to 40 per cent of industry turnover, 
alterations, additions and repairs to houses (15 to 25 per cent), commercial building 
construction (20 to 25 per cent), and construction associated with other buildings 
(15 to 20 per cent); 
– Tiling and carpeting. Industry concentration is low, with most operators being small 
and local in operations. The few major players include Victoria - Fortuna Tiles Pty 
Ltd, Pasqua Tiles & Marble Co Pty Ltd, Larosa Tiling Co, and S.S.& M. Ceramics 
Pty Ltd. In New South Wales - Classic Tiles Pty Ltd, Deemah Pty Ltd, Better Tiles 
Pty Ltd, and Ace Ceramics Pty Ltd. Major players in carpeting include Carpet 
Repairing Co. and Jena Carpets (Victoria)  and Singletons Property Services (New 
South Wales); 
– Painting and Decorating: There are few sizeable and no dominant players in painting 
and decorating services. The four largest enterprises account for less than 2 per cent 
of industry turnover. 
 
Materials supplies 
These have been described in earlier sections of this report. Materials supply is a highly 
concentrated area of the B&C product system in Australia. It is dominated by four 
major firms.  These constitute the most innovative area of the B&C system as was 
mentioned above and are important exporters and overseas investors. The players in the 
different sub-fields of the area are as follows below. 
Structural wood 
A range of firms manufactures wooden structural fittings, wooden components for 
prefabricated wooden buildings, wooden or wooden framed doors or wooden roof 
trusses or wall frames or shop fronts. The residential building sector buys around 50 per 
cent of production, with other construction purchasing around 11 per cent. 
Major players include: 
– Bunnings Ltd, a subsidiary of Wesfarmers Ltd. The manufacturing division of 
Bunnings comprises four business units: Sterlands, Roofing Centre Group, Du Feu 
Metal and WA Glass. Sterlands is the largest fabricator of pre-assembled softwood 
wall frames and roof trusses in Australia;  
- CSR Ltd (see previous sections); 
- Boral Ltd's dwelling products division provides a range of bricks, roof tiles and 
windows, as well as plasterboard, timber and gypsum products. Boral has become 
the largest supplier of aluminium and timber windows and sliding doors in Australia 
since it acquired Comalco Pty Ltd's national window fabrication operations. It has 
also acquired Robb and Brown, Wunderlich Windows Pty Ltd and Crane 
Aluminium and Doors. Stegbar Pty Ltd: manufactures window frames, shower 
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screens and wardrobes. It is owned by Cockburn Cement Company (see other 
sections for more details); 
- Whitco Pty Ltd manufactures window fittings screen doors and hardware, mainly of 
fabricated metal products, but in this industry group it has interests in roof trusses;.  
- Kalamazoo Holdings Ltd owns Louvre Windows (Australia) Pty Ltd and Trend 
Hicks Pty Ltd. It manufactures timber and aluminium windows;  
- Schiavello Commercial Interiors (Victoria) Pty Ltd manufactures office partitions & 
fit-outs. 
The largest player in the wooden prefabricated buildings segment is James Hardie 
Industries Limited, which is a large building products and services manufacturer and 
distributor. The firm has annual revenues in excess of $200 million. James Hardie is a 
very significant player in the B&C product system in Australia. 
 
Bricks and pavers 
Major players include: 
 Boral Ltd’s subsidiary, Boral Bricks, has a high degree of vertical integration in the 
clay bricks industry with 12 manufacturing locations and numerous sales and 
distribution outlets distributing over 550 million bricks a year (a third of the national 
total) throughout the east coast and Western Australia (Midland Brick);  
 Pioneer International Ltd also has extensive building materials and products 
operations in Australia, Europe, USA and Asia as well as substantial petroleum 
refining and marketing operations in Australia through Ampol Limited. The total 
Pioneer group operating revenue in 1996-97 was $3254 million. The largest 
proportion of this revenue was earned by Pioneer's Building Materials Division 
(Australia), estimated to have had a turnover of around $2200 million. Pioneer 
International manufactures bricks through its 100 per cent owned subsidiaries, 
Nubrick Pty Ltd (including Clifton Bricks) and Brick and Pipe Industries Ltd. Other 
Pioneer-controlled brick making operations include: Evans Brothers Bricks, Hallett 
Bricks, Southern Bricks and Huttons Bricks;  
 CSR (Monier PGH Ltd): CSR Ltd is also a large diversified manufacturer with 
sugar, aluminium, timber and construction and building materials operations in 
Australia, New Zealand and the USA. A third of the company's total assets (of 
around $6.5 billion) are now outside Australia (mostly in the United States). CSR 
Ltd holds 100 per cent of Monier PGH, the parent company of PGH Clay Bricks and 
Pavers, which manufactures clay bricks and pavers at eleven locations in 
Queensland, New South Wales and South Australia and at one plant near Auckland 
in New Zealand. Brand names include PGH, Monier, Zacuba and Bathurst Brick;  
 Brickworks Ltd operates six plants in Queensland and New South Wales. In 1995, 
almost tow thirds (60%) of brickworks consolidated profits came from Austral 
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Bricks whilst the other brick manufacturing subsidiaries (Warren and Carrington) 
between them contributed around 5 per cent. Like the other major clay brick 
manufacturers, Brickworks is vertically integrated owning raw material quarries and 
a transport arm (Rochedale Transport) for the transport and distribution of bricks 
and pavers;  
 Futuris Corporation Ltd. The rapidly expanding and diversified Futuris Corporation 
manufactures clay bricks and tiles in Western Australia via three previously 
independent brickmaking operations — Metro Brick, Prestige Bricks, and 
International Brick & Tile. Futuris also operates Temple Freights, a cartage and 
storage company that has recently been expanded to handle the distribution of bricks 
and clay products from its Perth manufacturing operations. 
 
Plasterer 
The plaster segment is quite concentrated, with only three firms accounting for 62 per 
cent of output and 95 per cent of plaster board. The main products are plaster board, 
plaster mouldings and cornices. Demand from the residential sector provides around 70 
per cent of the end market, with the non-residential sector representing 30 per cent of 
the market. R&D focuses on the development of new products which are essential in the 
segment because of the changing market requirements for plasterboard products. Many 
new products have been introduced in recent years. These include, for example, 
Gyprock's introduction of new Controlled Density technology, which makes a better, 
lighter, more easily handled plasterboard, has reduced production and distribution costs 
considerably. New products introduced by Gyprock in recent years include a 
lightweight plasterboard, Gyprock Aquachek (water resistant board), Fresco (decorative 
moulded board) and the Shaftwall fire-rated shaft lining system; 
 Boral Australian Gypsum Ltd is wholly owned by Boral Ltd; 
 CSR Gyprock Group is wholly-owned by CSR, one of Australia's leading building 
and construction materials companies; 
 Pioneer Plasterboard Ltd which is a relative newcomer to the plaster area as part of 
the company's long-term strategy to expand its building material products for 
housing.  
 
Ceramic tile and pipe 
The area is made up of three product segments: ceramic wall and floor tiles, terracotta 
roof tiles and clay and stoneware pipes and fittings. The largest product segments are 
ceramic wall and floor tiles (43 per cent of turnover), clay and stoneware pipes and 
fittings (22 per cent) and terracotta roof tiles (21 per cent). Housing and other residential 
building account for 75 per cent of sales and non-residential construction for the 
remaining 25 per cent. 
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Major players in addition to those mentioned in sections above include: 
 Johnson Tiles Pty Ltd is the only manufacturer of fully vitrified tiles in Australia. 
The company is wholly owned by Norcros PLC of the United Kingdom through its 
Australian subsidiary;  
 Eureka Tiles Pty Ltd and Acacia Pty Ltd: manufacture extruded, unglazed tiles; 
 PGH Pipes Pty Ltd, a joint venture between CSR and Redland, is the only remaining 
player in the large-scale manufacture of ceramic pipes following a spate of mergers 
and acquisitions. 
 
Machinery and equipment suppliers 
These were covered earlier in the report (see non-residential section). 
Technical support infrastructure 
Several changes in the residential building arena are coming from public sector 
decisions. Thus, for example, medium density housing developments are currently 
being promoted by Federal and State governments as an alternative to the standard 
housing block. The medium density residence is on a smaller block and is designed to 
minimise servicing costs by locating water, electricity and gas mains, sewerage outlets, 
access roads and footpaths closer together. These types of initiative are having an 
impact on the technologies used in residential construction.  
General advances in house construction have come principally from new products and 
materials introduced from the supply side. These are impacting on the housing industry, 
with an overall trend towards easier-to-handle, and in many cases prefabricated, 
materials making home construction more flexible both in terms of design, cost-
effectiveness and speed of construction. An example of such innovation has been the 
push towards introducing steel as a common material for the construction of housing 
frames. BHP Steel has heavily promoted this material in conjunction with Nu-Steel 
Homes as a less expensive and more durable alternative to timber.  
Changes are also coming from the introduction of more advanced IT systems and 
cooperative linkages within the building and construction cluster which seek to provide 
increasingly attractive packages to clients. These innovations are driven by prime 
contractors in the case of IT, management and organisational innovations, and by the 
suppliers in the case of materials (paint, steel, etc.) and tools and equipment (eg. the 
staple gun 
Major players in technical support of the residential building construction industry are 
the same as the other sections. Technical support comes from research institutions like 
the CSIRO Built Environment Sector, universities, and internal research.  Some 
companies are also establishing research centres, such as the plasterboard research 
centre which has recently been opened in Sydney by Gyprock. 
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Education and skills support comes primarily from universities in the case of 
professional qualifications, including university faculties, and TAFE and other 
institutions in the case of trade skills. Training courses are conducted in most states by 
the major product manufacturers and suppliers such as CSR Hebel and the Dusseldorp 
Foundation. 
The regulatory framework  
House building is regulated in terms of professional registration, commercial 
registration, industry codes of practice, building codes and environmental impacts. 
As in the other areas of construction, the planning and regulatory environment 
governing activity is complex and involves many tiers of government along with 
statutory regulations covering issues such as: potential pollution (noise and effluent), 
competing land usage; building standards; disruption to existing businesses or residents, 
and safety issues. Health and Safety regulations dictate work and on-site safety 
conditions. 
In some States, builders are required to register with a recognised industry association 
(such as the Housing Industry Association or the Master Builders Association), and 
prove competency in order to obtain insurance for construction projects. The national 
introduction of the Registered Building Practitioner Certificates program is gradually 
gaining momentum. Failure to obtain registration restricts newcomers to very small 
alteration and repair work at the bottom end of the market. 
Again as in the other segments of the B&C product system, environmental protection 
agencies, departments of infrastructure and works in various States and at the 
Commonwealth level constitute a major part of the regulatory framework facing the 
industry. Corporations and individuals face various levels of professional registration at 
both State and Commonwealth levels. The major players in this professional regulation 
include: the Australian Institute of Building, the Master Builders Association, the 
Housing Industry Association, the Royal Australian Institute of Architects and the 
Institution of Engineers Australia. 
Inter-player relations 
A few substantial players in one area of this segment of the B&C product system tend to 
dominate information flows because of their innovative activities. It is quite clear, as 
can be seen from Figure ???, that the flow of communications from the products 
element of the producers (suppliers) box dominates. Information in the form of 
embodied innovations, instructions as to their use, training and so on flow from these 
players to the rest of the segment. They flow, of course, in particular to the users 
(project firms) as these players have to incorporate them into the flow of production.  
There are also ‘thick’ information flows from the public sector regulators to the users 
and from the training institutions to the users. It seems that in the residential arena there 
is almost no flow from users to R&D institutions, although there is again some input to 
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R&D in external institutions form the products producers who also interact with 
regulators of all kinds.  
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Appendix I Statistics 
The building and construction industries map 
ANZSIC classifications map onto the segments of the building and construction 
industries as shown in the tables below.  
The map includes industries whose products and services contribute to the product of 
the building and construction industry; namely constructions. Hence, some industries 
which emerge in the I-O data as significant inputs to construction, such as transport, are 
excluded because they facilitate the activity of construction, but do not contribute to the 
constructed object/product. Conversely, some industries that emerge in the I-O data as 
relatively small contributors of inputs to construction, such as rubber and plastic 
products (part thereof), are included because they do contribute to the construction 
product. 
The map, as outlined below excludes: Electrical equipment & appliances 
manufacturing, Furniture manufacturing, Household appliances and furniture 
wholesaling, Furniture, houseware and appliance retailing, Electrical equipment repair, 
Transport services, Energy supply services, Communications services, Business 
services (other), Building society and finance services, Personal and household goods 
hiring.   
 
 
 
On-site services (Trade services) 
Building structure services: 
- E4221 Concreting 
- E4222 Bricklaying 
- E 4223 Roofing 
- E4224 Steel erecting 
Building completion services: 
- E4241 Plastering & ceiling 
- E4242 Carpentry 
- E4243 Tiling & carpeting 
- E4244 Painting & decorating 
- E4245 Glazing 
- E4259 Construction svcs nec 
Site preparation services: 
- E4210 Site preparation  
- E4251 Landscaping  
Installation trade services: 
- E4231 Plumbing 
- E4232 Electrical 
- E4233 Air con/Heating 
- E4234 Fire/Security  
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Client services 
Real Estate services: 
- L7720 Real estate agents 
Professional & technical services: 
- L7821 Architectural  
- L7822 Surveying  
- L7823 Consulting engineering  
- L7829 Technical svcs nec 
Residential Property services: 
- L7711 Residential property operators 
Commercial property services: 
- L 7712 Commercial property operators and 
developers 
 
 
 
 
Building and construction 
Non-building / engineering construction: 
- E 4121 Road & bridge 
- E4122 Non-building nec  
Non-Residential Building construction: 
 - E4113 Non-residential bldg 
House Building: 
- E4111 House bldg 
Residential Building Construction: 
- E4112 Residential bldg 
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Building products and supplies 
Building products & supplies wholesale and 
retail: 
- L4539 Building supplies wholesale (P) 
Structural building products: 
Pre-fab building manufacturing 
- C2911 Pre-fab metal building 
- C2919 Pre-fab building nec 
Structural products (non-metallic) 
- C2322 Fabricated wood 
- C2323 Wood structures 
- C2535 Concrete products 
Structural products (metallic) 
- C2741 Steel fabrications 
- C2742 Aluminium prods 
- C2749 Structural metal nec 
- C2769 Fab’d metal nec (P)  
Building products & supplies: 
Products (non-metallic) 
A) Wood   
- C2311 Sawn / logs (P) 
- C2313 Resawing / Dressing 
- C2321 Ply & Veneer 
- C2329 Wood products nec 
B) Non-metallic mineral 
- C2610 Glass (P) 
- C2621 Clay brick 
- C2622 Ceramics 
- C2623 Ceramics tile/pipe 
- C2629 Ceramic nec (P) 
C) Cement, lime, plaster, concrete 
- C2631 Cement & lime 
- C2632 Plaster 
- C2633 Concrete slurry 
- C2634 Concrete pipe/box 
D) Other 
- C2640 Non-metallic nec (P) 
- C2542 Paint manufacturing 
- C2566 Plastic (pipes) (P) 
- L4531 Timber wholesale (P) 
Products (metallic) 
- C2711 Iron & steel (P) 
- C2712 I&S cast/forge (P) 
- C2713 I&S pipe 
- C2759 Sheet metal nec (P) 
- C2762 Spring & wire (P) 
- C2764 Metal coat/finish (P) 
- C2765 Non-ferrous pipe/fit (P) 
- C2852 Electric cable/wire (P) 
- C2854 Electric light/sign  
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Building tools, fasteners, machinery and equipment 
Construction machinery & equipment 
wholesale, hire and lease: 
- E4619 M&Eq wholesale (P) 
- E7743 M&Eq hiring/leasing (P)  
 
Building tools & fastening: 
- C2761 Handtools (P) 
- C2763 Fasteners (P) 
- C2864 Machine tools (P) 
Construction machinery & equipment: 
- C2862 Mining & construction equipment 
manufacture (P) 
- C2865 Lifting & handling equipment 
manufacture (P) 
- C2867 Commercial heating & cooling 
equipment manu (P) 
  
(P) = part thereof.  
 
Issues 
Double counting (Income) 
The structure of the Building and Construction industry within ANZSIC presents a 
number of difficulties for the economic analysis of the industry which carry over into 
this industry mapping. In particular, it is difficult to avoid double counting in the output 
of the constituent elements of the industries cluster.  
Since the 'cluster' represents a 'product system' businesses in the various segments 
supply each other with a range of inputs and services. For example, carpenters, 
plumbers, electricians, concreters and earthmovers subcontract to businesses in the 
building and construction segment (house, residential, non-residential and engineering 
construction). The inclusion of work done by businesses in each of the segments in 
estimates of total income by the building and construction industries necessarily 
involves a degree of double-counting,  because, for example, the value of work done by 
on-site or trade services businesses is already included in the value of work done by 
prime contractors in the building and construction segment.  
However, it must be noted that this only effects estimates of total cluster income. All 
other indicators used depend upon use of individual industry income, or income relating 
to a sum of income of industries within a segment of the map  which, with the 
exception of wholesale and retail (which are excluded), do not characteristically sub-
contract one another. 
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R&D 
Data on building and construction industries' R&D expenditure are very limited for a 
number of reasons. 
1. R&D data are rarely and irregularly collected for service industries. 
2. The proportion of R&D activities in the supply industries related to building and 
construction is unknown and unknowable  it cannot be assumed to be 
proportional to the income share of those industries derived from building and 
construction as reflected in I-O data. 
3. At the disaggregated 4 digit ANZSIC level necessary for allocation of expenditures 
to the segments of the map outlined, data are often not published for confidentiality 
reasons. 
The primary source of R&D expenditure data is R&D expenditure on construction as a 
'Socio-Economic Objective'.  
While it is possible to disaggregate building and construction R&D expenditures (SEO) 
into BERD and GERD categories, B&C R&D BERD clearly does not equate to R&D 
by B&C industries cluster industries. 
 
Trade 
Trade data are derived from merchandise trade and balance of payments data. 
Merchandise trade data are commodity-based. However, since most of the industries in 
the building and construction industries cluster are services industries, trade data must 
be derived from balance of payments data and, where available, from occasional 
services industries surveys. 
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Appendix II  Building and construction 
world-wide 
Developed countries began trading construction services during the 19th century. Britain 
and France constructed harbours, canals, railways and commercial facilities throughout 
the world. The Germans were engaged in similar activities in the Balkans, Russia and 
the extensive Turkish empire. Italy and Japan also engaged in international construction 
work, but limited their activities to within their own empires. The US was also engaged 
in construction activities around the world.2 
The first real boom in international construction activity occurred after the Second 
World War when there was strong demand for the reconstruction of buildings and other 
structures in many countries. This demand outstripped the capacity of domestic 
construction firms and was met by foreign firms. American firms took the lead in 
international work because they had no domestic reconstruction demand to meet.  
The next major boom occurred in the 1970s as a result of the oil price boom and easy 
access to loans for development. This period saw a ‘great surge in demand’ for 
infrastructure projects in regions such as the Middle East, Latin America and Africa, 
with the Middle East being the principal driver of growth.3 The value of construction 
work undertaken by foreign contractors in the Persian Gulf area grew five-fold over the 
1970s.4 
The recession that followed in the early 1980s saw the frustration of the growth plans of 
firms from  many developing countries that had entered the international industry 
during the oil boom. Between 1982 and 1985, international contracts awarded to 
developing countries fell 63.5 per cent. Nevertheless, some countries, such as Korea and 
China, were able to continue their growth trajectories to become ‘forces of interest’ in 
the 1990s. Both these countries are now competitive suppliers of labour-intensive 
infrastructure and buildings.  
The recession’s impact on developed countries was less pronounced. Between 1982 and 
1985, the value of their international work fell by a relatively low 36.5 per cent. 
Amongst the more developed countries, the recession has seen the emergence of more 
clearly defined areas of specialisation. For example, the US has competitive advantage 
in the design, installation and management of advanced process plants; Japan has 
expertise in the development of capital-intensive projects and tunneling; Japan and 
Continental Europe are leaders in site-oriented construction  technology; Italy excels at 
                                                 
2 Strassmann, W. P. and Wells, J. (1988) The Global Construction Industry: Strategies for 
Entry, Growth and Survival, Unwin Hayman, London, pp. 212-213. 
3  Seymour, H. (1987) The Multinational Construction Industry, Croom Helm, London, p. 1. 
4  Strassmann, W. P. and Wells, J. (1988) The Global Construction Industry: Strategies for 
Entry, Growth and Survival, Unwin Hayman, London, p. 213. 
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designing and building modern factories; and Scandinavia develops innovative housing 
systems.5 
Industry structure and recent trends 
Construction activity tends to be demand-led, so it fluctuates with economic cycles.6 
This is reflected in Figure xx which summarises changes in the size of the international 
construction industry over the 1980s and early 90s.7 
 
Figure xx Total Value of Overseas Contracts Awarded to the Top 250 
International Contractors, US$ billions (1980-1993) 
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Source: El Gamal, A. (1993) ‘Towards an Australian Strategic Approach to the International Construction 
Market’, Thesis Dissertation, p.17, and El Gamal, A. (1998) ‘The International Construction Market’, 
unpublished paper. 
 
Following the major recession of the 1980s, activity in the international construction 
industry reached a low point in the mid-1980s. In 1986, it was nearly half what it had 
been in 1980. The recession had a particularly strong impact on the construction 
industry due to rapidly falling oil prices and the impact of this on the revenues, and 
hence the construction activity, of major importing countries in the Middle East. 
                                                 
5  Strassmann, W. P. and Wells, J. (1988) The Global Construction Industry: Strategies for 
Entry, Growth and Survival, Unwin Hayman, London, pp. 217 - 255.  
6  Gann, D. (1997) ‘Technology and Industrial Performance in Construction,’ Paper prepared 
for the OECD Directorate for Science, Technology and Industry, p.2. 
7  These data are collected by survey and constitutes the ‘value of overseas contracts awarded 
to the top 250 international contractors’. Since 1994, the basis of the collection has changed 
to ‘revenue from international operations awarded to the top 225 international contractors’ 
and, hence, this more recent data is not comparable with the older series. 
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However, by 1993 international activity had recovered to be 15 per cent  higher than the 
level of 1980. 
 
Figure xx Total Revenue from the International Operations of the Top 
225 International Contractors, US$ billions (1994-1996) 
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Source: El Gamal, A. (1998) ‘The International Construction Market’, unpublished paper. 
 
The international construction market, defined by revenue from international operations, 
continued to grow strongly in the mid 1990s  between 1994 and 1996, the industry 
grew 36 per cent. This trend is consistent with Gann’s observation that construction 
activity is increasingly globalised in terms of production and markets.8  
A number of factors explain industry growth since 1987; these include:9 
 increased trade in construction services following trade liberalisation initiatives 
sponsored by international organisations such as the United Nations Conference on 
Trade and Development and the Organisation for Economic Cooperation and 
Development; 
                                                 
8  Gann, D. (1997) ‘Technology and Industrial Performance in Construction,’ Paper prepared 
for the OECD Directorate for Science, Technology and Industry, p.7. See also Pavitt, K.P. 
(1992) ‘Internationalisation of Technological Innovation -  Viewpoint,’ Science and Public 
Policy, 19(2), pp. 1999-123; Patel, P. and Pavitt, K. (1991) ‘Large firms in the production of 
the world’s technology: an important case of non-globalisation,’ Journal of International 
Business Studies, No. 2, pp. 91-102; Hu, Y. S (1992) ‘Global corporations and national firms 
with international operations,’ California Management Review, 34, pp. 107-26 
9  The following list is based on El Gamal, A. (1993) ‘Towards an Australian Strategic 
Approach to the International Construction Market,’ Thesis Dissertation, pp. 21-23. 
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 increased foreign investment in Asia, Latin America and Europe arising from 
privatisation and market liberalisation trends; 
 increased demand for foreign contractors in the Asian region due to rapid economic 
growth in many countries over much of the period since 1987; 
 the relocation of production plants from high-wage countries to low-wage countries, 
particularly from Japan and the US into SE Asia; 
 initiatives by multinational construction firms to stimulate the market by providing 
project finance and/or participating in equity; 
 the increasing scale, technological specialisation and sophistication of many 
construction projects which, in many countries, often exceeds the capabilities of 
local contractors; 
 currency fluctuations, which over much of the last decade made US services exports 
relatively cheap in many developing countries; 
 growth in African demand for international construction contractors following the 
establishment of the ‘African Growth Fund’ and an OPEC-sponsored private 
investment boom; 
 an increasing flow of world financial resources into developing countries, provided 
in large part by the US and the World Bank (e.g., in 1990 the US provided US$142b 
to developing countries in Official Development Assistance, and in 1991 the World 
Bank provided US$6.4b), resulting in increased foreign construction activities in 
these countries; 
 the launch of large-scale infrastructural and institutional development plans in SE 
Asia over the period (e.g., Taiwan initiated a US$400b six-year development plan in 
the early 1990s); 
 increased Eastern European demand sponsored by market liberalising socio-
economic, political and legal changes (despite continuing instabilities and capital 
shortages); 
 German unification, which created a huge market for institutional and infrastructural 
development in East Germany; and 
 increased demand for environmentally-friendly projects, including the construction 
of new facilities (e.g., clean-energy facilities) and the modification of existing 
facilities to meet new regulations (e.g., to meet pollution requirements) – such 
demand requires the services of technologically advanced contractors and is 
therefore likely to generate foreign contracts. 
In 1996, the latest year in which comparable data are available, the total international 
revenue earned by the top 225 international contractors was US$126.8 billion.10 Total 
                                                 
10  ENR has produced figures for 1997; however they note that these are misleading due to 
problems with the survey. 
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domestic revenue earned globally by international contractors was US$296.6 billion. 
Therefore, the international construction market constituted approximately one-third of 
the total global market (based on the activities of international contractors).11 
Not only is the size of the international industry changing, so too is the nature of 
competition within the industry. The international industry is being strongly influenced 
by trends taking place within the global context. The key trends are summarised below. 
12  
IT advancements –  applications in electronic tendering and documentation; virtual 
design and construction; data communication; energy management; and construction 
automation are improving productivity within the industry. This impact is becoming 
greater as IT costs fall and SME adoption rates rise. 
Environmental protection – increasing public interest in environmental protection and 
ecologically sustainable development suggests that competence in environmental 
technologies will become a key determinant of competitive advantage among players in 
the future. 
Demand for development funding  increasing demand for development funding 
suggests that leading players will be those able to innovatively package project finance. 
Packaged services  increasing demand for packaged services associated with 
increasingly large and complex projects is expected to encourage integration among 
firms so they can provide a single solution to client needs and provide ‘whole-of-life’ 
project services where required. Over time, large firms will become larger, and smaller 
firms will need to focus on well differentiated products and services to remain 
competitive. 
Leading countries 
The key features of this chart are the large fall in the US market share between 1992 and 
1994, and the rapidly rising Japanese share over the same period. The US market share 
was reduced by two-thirds over the two years, while Japan’s more than doubled. A 
major reason for the falling US share was the large reduction in 
petroleum/petrochemical projects, a market segment in which the US specialises. The 
share of such projects in the global market has been in decline since 1992. Indeed, 
between 1992 and 1994, the petroleum/petrochemical share fell by more than one-
third.13,14 The increase in Japan’s market share is largely due to a trend in Japan to shift 
                                                 
11 Derived from ENR (1997) International Construction Sourcebook, Supplement to December 
22 Issue, McGraw Hill, US, pp.30-31. 
12 The following material is drawn from Construction Queensland (1997) The Direction, 
Construction Queensland: Brisbane. 
13 El Gamal, A. (1998) ‘The International Construction Market’, unpublished paper. 
14 The large shift in US market share may also be a result of the ‘lumpiness’ of the data. Most 
major projects run over an average of three years (Hampson, personal communication, 
17/12/98); therefore a country’s market share may plummet in a particular year, but this may 
simply be the result of work commissioned in previous years that prevents firms taking on 
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domestic production activity to SE Asia and consequent international demand for 
services formerly supplied within Japan.15 
 
Figure xx International Construction Market Shares, By Country of 
Head-Quarters, 1991-1996 (per cent*) 
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Source: Derived from El Gamal, A. (1998) ‘The International Construction Market’, unpublished paper. 
*Based on the value of overseas contracts of the top 250 firms up until 1993, and from 1994 based on 
revenue from international operations of the top 225 firms. 
 
Between 1991 and 1993, the US maintained its dominant position, but since then Japan 
has held the largest market share. A number of countries, Britain, Italy, Canada and 
Australia, experienced an essentially flat trend over the period shown. In the case of 
Canada and Australia, this flat trend serves to entrench a very small baseline market 
share.  
 
                                                                                                                                               
major new projects due to limited capacity. However, in this case, it appears such 
‘lumpiness’ is not a prime explanation, because US market share failed to improve 
significantly in the years following its major decline. 
15 El Gamal, A. (1998) Personal Communication, 17/12/98. 
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Figure xx International Construction Market Shares, By Selected 
Countries Experiencing Growth, 1991 and 1996 (per cent*) 
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Source: Derived from El Gamal, A. (1998) ‘The International Construction Market’, unpublished paper. 
*Based on the value of overseas contracts of the top 250 firms up until 1993, and from 1994 based on 
revenue from international operations of the top 225 firms. 
 
The similarity in trend rates of growth is striking. Japan is the only country that stands 
out, with a growth pattern much stronger than for the other countries shown. France and 
Japan had similar market shares in 1991, but France has grown more slowly over the 
period and fallen behind Japan. France, Germany, Korea and China have experienced 
similar growth rates; however, for Korea and China, growth has been from a much 
lower base. 
Another view of country shares in the international market is gained by consideration of 
the number of firms from each region/country participating in the market held by the 
top players. The US clearly dominates the industry by this measure with 48 firms based 
in the US. Its nearest rival, Japan, was home to only 28 of the top international 
contractors. China and Italy also have a strong presence in this chart. Australia, again, 
has only a marginal presence, being home to only 2 of the top 225 international 
contractors. 
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Table x Top 225 Firms in the International Construction Industry (by 
Revenue from International Operations), by Country of Head-
Quarters, 1996 
Country No of Firms 
US 48 
Japan 28 
China 27 
All Others 26 
Other Europe 21 
Italy 20 
Germany 14 
Korea 12 
Britain 10 
France 10 
Netherlands 4 
Canada 3 
Australia 2 
Total 225 
Source: El Gamal, A. (1998) ‘The International Construction Market’, unpublished paper. 
 
A comprehensive annual survey program undertaken by Ranko Bon at the University of 
Reading between 1993 and 1998 provides data on the perceived future competitiveness 
of various countries in the global market. The scores for each year reflect the expected 
competitiveness of each country over the next five years.  
 
Table xx Ranked Competitiveness of Construction Services Exports 
Over Next Five Years, by Country (1993-1997) 
Country 1993 1994 1995 1996 1997 
USA 1 2 1 1 1 
Japan 2 1 2 2 2 
UK 3 3 3 4 3 
South Korea 4 4 4 3 4 
Source: Bon, R. (1997) ‘Wither Global Construction? ECERU Opinion Surveys, 1992-1997’, Discussion 
Paper, ECERU, University of Reading, 1997. 
Note: Top four countries ranked by total number of respondents nominating country, listed by 1997 
ranking. 
 
The strong Asian presence in terms of perceptions of global competitiveness in 
construction services exports is clear, as is the top ranking of the US. While the US has 
been the leading country over four of the five years shown, Japan has always ranked 
second, except in 1994 when it was the front-runner. The UK and South Korea have 
been involved in a similar battle for third and fourth place.  
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Table xx Ranked Competitiveness of Construction Material Exports 
Over Next Five Years, by Country (1993-1997) 
Country 1993 1994 1995 1996 1997 
USA 3 3 3 1 1 
China 1 2 1 2 2 
South Korea 2 4 2 - 3 
Japan 1 1 - 3 4 
Source: Bon, R. (1997) ‘Wither Global Construction? ECERU Opinion Surveys, 1992-1997’, Discussion 
Paper, ECERU, University of Reading, 1997. 
Note: Top four countries ranked by total number of respondents nominating country, listed by 1997 
ranking. 
 
China has performed strongly, always being ranked first or second in terms of the global 
competitiveness of its construction materials exports. The USA is another top 
performer, being ranked first in the last two years shown. Perceptions about the 
competitiveness of Japan as a world supplier of construction material exports have 
changed quite significantly over the period shown. Although Japan was considered the 
most competitive country globally in 1993 and 1994, it has since slipped in the 
rankings. In 1995, it was ranked fifth, and in subsequent years it occupied the lower 
positions in the top four list. Although South Korea has never led over the period, it has 
nevertheless shown a strong performance.  
The US has topped both the materials and service charts over the last two years. China 
is very competitive in materials exports, and its service export potential is also striking 
(ranking fifth or sixth over the period shown). South Korea and Japan have a strong 
presence in both charts. Although the UK is a top ranking country in terms of service 
exports, this is not reflected in its materials export ranking. Indeed, the UK is a bottom 
ranking country among the thirty countries considered.  
Leading Firms 
The Kvaerner Group is the largest international construction firm in terms of revenue 
from its international operations. Mitsubishi Heavy Industries is ranked second in terms 
of its international earnings. However, its global earnings (domestic plus international) 
exceed those of The Kvaerner Group. Kajima Corp is ranked twelfth in the world by 
international revenue. However, it has the highest global revenue of the top 225 
international contractors. It is interesting that the largest construction firm globally 
(assuming there is no larger firm that has no international earnings) earns a relatively 
small percentage of its earnings from overseas activities (15.4 per cent).16 
 
                                                 
16 Derived from ENR (1997) International Construction Sourcebook, Supplement to December 
22 Issue, McGraw Hill, US, p. 32. 
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Table xx Leading International Construction Firms, By Total 
Revenue from International Operations (1996) US$ illions* 
Rank Firm Location of 
Head 
Office 
Intl 
Revenue
Total 
Revenue#
% of Total 
Revenue 
Earned from 
International 
Operations 
1 The Kvaerner Group UK 7.9 9.4 84 
2 Mitsubishi Heavy 
Industries 
Japan 5.4 12.7 42 
3 Fluor Daniel Inc. US 4.8 9.0 53 
4 Bouygues S. A. France 4.1 11.6 35 
5 Bechtel Group US 4.0 7.5 43 
6 GTM-Entrepose France 3.4 7.9 43 
7 SGE France 3.4 8.3 40 
8 Hochtief AG Germany 3.2 7.8 41 
9 Phillipp Holzmann AG Germany 3.2 9.1 35 
10 Bilfinger + Berger Bau AG Germany 2.7 5.4 50 
11 Skanska AB Sweden 2.5 5.4 46 
12  Kajima Corp  Japan 2.3 14.9 15 
Source: Derived from ENR, Supplement to December 22, 1997 
*All revenue figures include the earnings of subsidiaries  
#Total revenue equals international plus domestic revenue. 
 
In 1996, the top 10 firms controlled one-third of the international market and one-fifth 
of the total global market (international plus domestic).17 The two regions with the 
single largest firms in terms of revenue are Asia and Europe. The two firms posting the 
largest revenue results by region are Mitsubishi Heavy Industries, which leads in both 
Asia and the Middle East, and The Kvaerner Group, which dominates in both Europe 
and the US. 
 
Table xx Leading International Construction Firms, by Region, 
(1996) 
Region Construction Firms Revenue US$B 
Africa Bouygues S.A.  1.0 
Asia Mitsubishi Heavy Industries  3.6 
Canada McDermott International  0.3 
Europe The Kvaerner Group  3.4 
Latin America Fluor Daniel Inc.  1.0 
Middle East Mitsubishi Heavy Industries  1.3 
US The Kvaerner Group  1.7 
Source: Derived from ENR Website, http://www.enr.com/sourcebk/intsrcindex.asp 
 
In 1996, 40 of the top 225 international contractors were active in the Australian market. 
This compares with 92 international contractors active in Malaysia (which, as a less 
                                                 
17 Derived from ENR (1997) International Construction Sourcebook, Supplement to December 
22 Issue, McGraw Hill, US, p. 31-32. 
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developed country, might be considered to have greater international construction needs 
associated with urbanization/industrialisation trends and lower skill levels) and 23 in 
Japan (which can meet more of its own needs due to the sophistication of its industry). 
18 
A key trend among leading firms in the international industry is to globalise their 
operations geographically and to present themselves as local firms in the markets in 
which they operate. This trend involves a number of strategies, including the following: 
19 
 establishing regional and local subsidiaries – to (i) ease access to markets, 
particularly in developing countries, given a trend within such countries to use 
domestically located suppliers, and (ii) to gain better access to production networks, 
for example in the European Community; 
 mergers and acquisitions – the forces driving the formation of subsidiaries, noted 
above, also drive mergers and acquisitions, along with additional factors, such as 
gaining the market share of competitors, accessing domestic clients serviced by 
local firms, reducing competition, gaining cost advantages, gaining familiarity with 
the target market, and assuming the identity of the target firm to avoid political, 
cultural, learning or scale barriers; 
 joint-ventures and partnerships with local contractors – again, the forces driving 
subsidiary formation are active here (accessing markets and production networks), 
as are some of the forces driving mergers and acquisitions, such as avoiding entry 
barriers, gaining familiarity with target markets and gaining cost advantages; 
however, firms may choose this particular strategy in certain circumstances because 
it can serve to meet local government requirements, or because it reduces risk; 
 forming nationality group consortia – such alliances are often assisted by 
government initiatives and act to reduce risk by pooling expertise, particularly on 
very large, complex projects; alliances provide a particularly useful mechanism for 
non-dominant players seeking to improve their presence in the global market; 
 direct investment, equity participation or securing external finance – there is a 
pronounced and growing trend towards finance provision by international 
construction contractors, particularly when market opportunities are limited, and 
particularly in developing countries where finance is a problem – these strategies are 
best suited to large international contractors who are best placed to pursue them in 
order to create work for themselves; and 
 maximising opportunities arising from the domestic foreign aid programs – for 
example, by targeting the types of projects typically financed by the home country’s 
                                                 
18 Derived from ENR (1997) International Construction Sourcebook, Supplement to December 
22 Issue, McGraw Hill, US, p.46.  
19 The discussion below is based on El Gamal, A. (1993) ‘Towards an Australian Strategic 
Approach to the International Construction Market,’ Thesis Dissertation, pp. 36-42. 
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aid programs, and by forming relationships with firms in countries where 
government aid programs have restrictions regarding nationality. 
These strategies are effectively employed by firms new to the international market in 
order to effect entry, and by established firms to grow market share. 
 
Figure xx Percentage of Revenue Earned from Overseas Operations 
by the Top 225 Firms, by market segment (1996) 
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Source: El Gamal, A. (1998) ‘The International Construction Market’, unpublished paper. 
 
Three market segments dominate the industry: Building, Petroleum and Transportation. 
Each accounts for roughly one-fifth of revenue from the overseas operations of the 
major players.  
 
AEGIS 
144 
Figure xx:  Changes in Selected Construction Market Segment Shares, 
1991-1996 (per cent*) 
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Source: El Gamal, A. (1998) ‘The International Construction Market’, unpublished paper 
*Based on the value of overseas contracts of the Top 250 firms up until 1993, and from 1994, based on 
revenue from international operations of the Top 225 firms. 
 
There has been a strong trend decline in the total construction market share held by 
Petroleum/Petrochemcials (possibly related to oil price decreases). This has been 
matched by trend increases in the other sectors, with the strongest being evident in the 
building sector.  
The Global Market 
According to ENR research20 into the construction market in over 150 nations, 
countries around the world will spend approximately $US 3.22 trillion dollars on 
construction this year. Overall, construction accounts for about 10 per cent of the 
world's economy.  
Asia was the largest regional market, at $US 1.124 trillion, led by Japan and China. 
Europe hovered near the $US 1 trillion mark, at $US 995.6 trillion. The U.S., the 
world's largest construction market for the second year in a row, and Canada combined 
to provide $US 723.6 billion in construction work in North America. Latin America, 
which has been showing steady growth, came in at $US 238.6 billion. Elsewhere, the 
Middle East had $US 76.7 billion in construction work, Africa had $US 59.4 billion and 
six Caribbean Islands on the list combined for $US 5.87 billion. 
                                                 
20  The following summary is derived from Tulacz, G.J. (1998) 'A $3.2-Trillion World Market: 
World Market Overview,' Enginerring News-Record, Nov30-Dec7 1998. See 
http://www.enr.com/ 
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Asia is dominated by the Japanese market, which accounts for 60 per cent of the 
regional market. Japan's economic slump has taken its toll on the construction industry. 
Total construction spending fell from 82.6 trillion yen in 1996, when it constituted the 
world's largest construction market, to 74.6 trillion yen in 1997, according to the 
Japanese Ministry of Construction. When the decline in the value of the yen is factored 
in, Japan's construction market fell almost 25 per cent in dollars in one year. The 
Ministry of Construction anticipates a slight increase in spending to 75.1 trillion yen in 
1998. With a modest recovery of the value of the yen against the dollar, this will 
represent a 9.6 per cent increase in dollar terms.  
This recovery in value for the Japanese market offsets the large declines in the 
Indonesia, Malaysia and Thai construction markets. Indonesia anticipates a near 35 per 
cent decline in construction spending while Malaysia and Thailand expect 18 and 20 per 
cent declines, respectively. China's huge level of foreign direct investment, estimated at 
nearly $US 50 billion in 1997, and massive infrastructure spending program should 
confirm the 15 per cent increase in 1998 predicted by the China International 
Contractors Association, Beijing.  
 
Figure xx Expected Regional Market Shares, 1998 (per cent) 
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Construction spending in other major countries in the region should be relatively stable 
through the end of 1998. Singapore's Ministry of Trade and Industry reports that 
construction spending is just 1 per cent ahead of last year's pace and new construction 
contract awards fell 47.5 per cent in the third quarter of 1998, raising concerns about 
1999 construction spending.  
The European construction market remains relatively flat, with fluctuations in dollar 
terms related more to currency exchange rates than volume of work. According to the 
European Construction Industry Federation (FIEC), Germany has suffered three straight 
years of real declines while France is expected to rise 1.7 per cent, its first real increase 
since 1991. The federation predicts construction spending in Europe will rise a scant 1.2 
per cent in 1998.  
The South American market continues to await the outcome of financial rescue plans 
for Brazil, the region's largest construction market. Brazil's statistical agency anticipated 
this past summer that the country's GDP would grow 1.9 per cent and the construction 
market would be up 3.6 per cent in 1998. However, these predictions may be optimistic 
if the International Monetary Fund bailout does not turn Brazil's economy around.  
The African market remains static. Poorer African countries have been under increasing 
pressure to privatize some of their natural resources to qualify for development bank 
funding and this has led to new construction opportunities apart from development bank 
infrastructure projects. In addition, oil finds off the coast of Western Africa has led to 
increasing petroleum work.  
Data on the perceived future attractiveness of various countries and cities in the global 
market have been gathered annually since 1993. The scores for each year reflect the 
expected attractiveness of each location in terms of growth, profitability and openness 
over the next five years.21 
 
Table xx Ranking of the Most Attractive Construction Markets, by 
Country (1993-1997). 
Country 1993 1994 1995 1996 1997 
China 1 1 1 1 1 
USA 2 2 2 2 2 
Malaysia 7 11 7 5 3 
Japan 3 6 3 7 4 
Source: Bon, R. (1997) ‘Wither Global Construction? ECERU Opinion Surveys, 1992-1997’, Discussion 
Paper, ECERU, University of Reading, 1997; and unpublished data. 
 
                                                 
21 See previous footnote regarding 1998 results. 
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For each of the years covered by the survey, China has received the highest combined 
score by survey participants, and the US has been placed second. China’s score has been 
an average of three times higher than that of the US.22  
 
Table xx Ranking of the Most Attractive Construction Markets, by 
City (1993-1997) 
City 1993 1994 1995 1996 1997 
Shanghai 2 1 1 1 1 
Hong Kong 1 3 2 2 2 
Berlin 3 2 3 4 3 
Kuala Lumpur 8 8 7 3 4 
Source: Bon, R. (1997) ‘Wither Global Construction? ECERU Opinion Surveys, 1992-1997’, Discussion 
Paper, ECERU, University of Reading, 1997; and unpublished data. 
 
Data concerning the most attractive cities globally are collected on the same basis. 
Shanghai has been the most highly ranked city across all the years surveyed, except in 
1993 when Hong Kong was the leading city. From 1995, Hong Kong has consistently 
ranked second. Since 1994, Shanghai’s average annual combined score has been 
approximately double its nearest rival.23  
Innovation in international construction 
Developed countries are experiencing changing demand patterns for constructed 
products. Hence, there is demand for new constructed products such as ‘silicon chip 
fabrication plants, pharmaceutical research laboratories, bio-technology plants, transport 
and communications facilities, as well as digital control centres for many types of 
utilities, transport, network systems and service industries.’24 Across all project types, 
new environmental regulations are providing innovation incentives.  
Currently, the global industry is focused on the following areas of technological 
innovation: 
 information technology in design, engineering and construction processes;  
 information technology in constructed products, relating to new types of ‘intelligent 
buildings’; 
 on-site plant and equipment, including automation and robotics; 
 new materials, including bio-chemical materials used in bio-remediation and 
cleaning processes; 
                                                 
22 Bon, R. (1997) ‘Wither Global Construction? ECERU Opinion Surveys, 1992-1997,’ 
Discussion Paper, ECERU, University of Reading, 1997 
23 Bon, R. (1997) ‘Wither Global Construction? ECERU Opinion Surveys, 1992-1997,’ 
Discussion Paper, ECERU, University of Reading, 1997 
24 Gann, D. (1997) ‘Technology and Industrial Performance in Construction,’ Paper prepared 
for the OECD Directorate for Science, Technology and Industry, p. 10. 
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 new fixing technologies; and 
 new types of components, including standardised and pre-assembled systems.25 
A reputation for expertise in these areas ‘is an important ingredient of international 
competition for contracts, but [advanced] technology is not systematically developed 
with that in mind’.26 Indeed, much innovation in the industry could be considered 
inefficient in terms of improving the industry’s long term productivity. The site-based 
nature of construction activity means innovation occurs without reference to previous 
experience by other project teams. Further, on-site problems requiring innovative 
solutions often arise because of poor communication between project team members 
with respect to project design. Such forces lead to hasty ‘unstructured innovation’ which 
may not be focused on speed, cost or quality improvements. Instead, unstructured 
innovation may simply redress errors without resulting in improved performance. Even 
more structured incremental innovation may actually serve to spread an inefficient 
practice through the construction system. Directed or radical innovation is more likely 
to yield benefits as it is more likely to be based on an overview of the industry’s 
activities, and to be suitably resourced.27 However, there are a number of barriers 
evident in the global industry which reduce the amount of directed research undertaken. 
Site-based production – can involve communication problems within the project team 
and across projects. Similarly, the temporary nature of projects disrupts innovation 
processes. One global industry expert notes that international contractors ‘dream about 
all the innovations that they might introduce if only continuity of work were assured’.28 
Project size and complexity – large projects may involve hundreds of employees, most 
of whom never meet. This provides a difficult context for decision making and ample 
potential for ‘disparate and discordant effort’. Large projects are also likely to involve 
specialised team members with narrow views of the project. This situation invites 
management difficulties and reduced innovation potential.29 
Risk of failure – uncertainty leads to risk aversion and a preference for old methods of 
construction, possibly resulting in suboptimal design, selection, construction, operation 
and maintenance of facilities. The sense of risk experienced by international 
constructors is also heightened by major design problems experienced in the industry’s 
history (e.g., in relation to 1960’s high-rise apartments). There is also risk occasioned 
by increasing emphasis on public safety issues and the difficulties associated with 
                                                 
25 Gann, D. (1997) ‘Technology and Industrial Performance in Construction,’ Paper prepared 
for the OECD Directorate for Science, Technology and Industry, p. 1. 
26 Strassmann, W. P. and Wells, J. (1988) The Global Construction Industry: Strategies for 
Entry, Growth and Survival, Unwin Hayman, London, p. 253. 
27 Gann, D. (1997) ‘Technology and Industrial Performance in Construction,’ Paper prepared 
for the OECD Directorate for Science, Technology and Industry, p. 7. 
28 Strassmann, W. P. and Wells, J. (1988) The Global Construction Industry: Strategies for 
Entry, Growth and Survival, Unwin Hayman, London, p. 231. 
29 Chen, Yen Ping (1998) ‘Technology Transfer in the Construction Industry in Australia,’ 
Masters thesis, Technology Management Centre, The University of Queensland, p.7-6. 
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assessing the safety implications of new methods of construction.30 These factors 
encourage a preference for established practices. 
Competitive-bidding contracts  – competitive-bidding is the traditional form of contract 
employed in the construction industry.31 The entrenchment of cost as the near exclusive 
focus of clients is seen by many authors as undermining the industry's ability to 
innovate.32 As a result, firms in all countries have an ‘overdeveloped sense of cost and 
an underdeveloped sense of value associated with the benefits of technological 
change’.33 Further, competitive-bidding involves fixed price contracts that shift risk to 
contractors.34 Innovation in contracting methods is perceived as a major stepping stone 
to improved innovation throughout construction networks.35 
Changing finance systems – there is a trend in construction toward contractors 
providing finance for projects in order to secure work, particularly in many developing 
countries. This trend also extends to developed countries where major changes toward 
privatization and deregulation mean that more work is being undertaken for private 
clients. This shift has been associated with the need for alternative financing 
mechanisms, so that more contractors are being required to take an equity interest in 
projects.36 These trends squeeze the resources of contractors and reduce the scope to 
engage in innovative behaviour. 
                                                 
30 Gann, D. (1997) ‘Technology and Industrial Performance in Construction,’ Paper prepared 
for the OECD Directorate for Science, Technology and Industry, p. 10. 
31 Hampson, K. (1997) ‘Construction Innovation in the Australian Context,’ paper delivered to 
the International Workshop on Innovation Systems and the Construction Industry, sponsored 
by the National Research Council, Institute for Research in Construction, Montreal, p. 1. 
32 See Strassmann, W. P. and Wells, J. (1988) The Global Construction Industry: Strategies for 
Entry, Growth and Survival, Unwin Hayman, London; Gann, D. (1997) ‘Technology and 
Industrial Performance in Construction,’ Paper prepared for the OECD Directorate for 
Science, Technology and Industry; Hampson, K. (1997) ‘Construction Innovation in the 
Australian Context,’ paper delivered to the International Workshop on Innovation Systems 
and the Construction Industry, sponsored by the National Research Council, Institute for 
Research in Construction, Montreal. 
33 Gann, D. (1997) ‘Technology and Industrial Performance in Construction,’ Paper prepared 
for the OECD Directorate for Science, Technology and Industry, p. 5. 
34 In this context, contractors could face a number of risks, including ‘inclement weather, 
delays in site availability, unforeseen subsoil conditions, inadequate detail drawings, late 
material deliveries, unanticipated price changes, faulty subcontracting, unproductive labour, 
strikes, political disturbances, getting paid on time, foreign exchange rate fluctuations, 
transfer restrictions and expropriation.’ Strassmann, W. P. and Wells, J. (1988) The Global 
Construction Industry: Strategies for Entry, Growth and Survival, Unwin Hayman, London, 
p. 224. 
35 Hampson, K. (1997) ‘Construction Innovation in the Australian Context,’ paper delivered to 
the International Workshop on Innovation Systems and the Construction Industry, sponsored 
by the National Research Council, Institute for Research in Construction, Montreal; 
Strassmann, W. P. and Wells, J. (1988) The Global Construction Industry: Strategies for 
Entry, Growth and Survival, Unwin Hayman, London, p. 231. 
36 Gann, D. (1997) ‘Technology and Industrial Performance in Construction,’ Paper prepared 
for the OECD Directorate for Science, Technology and Industry, p.8. 
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A Statistical Summary of the Building & Construction Industries 
 
Prepared by  Dr. Phillip Tonar, AEGIS 
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EXECUTIVE SUMMARY 
 
Definition of Building and Construction Activity 
Economic Definition of Building and Construction 
Expenditure on Building and Construction activity is defined within the system of 
National Accounts as investment and is recorded as a component of Gross Fixed Capital 
Expenditure (GFCE). The main components of GFCE are expenditure on Dwellings, 
Non-Dwelling Construction, Equipment and Real Estate Transfer Expenses (fees 
incurred by the buyer or seller of real estate). Investment represents economic activity 
that adds to current or future production and consumption. 
 
Industrial Classification  
Construction is classified as one of seventeen industry Divisions within the Australian 
and New Zealand Standard Industrial Classification (ANZSIC). ANZSIC Division E 
Construction, is structured around businesses which are primarily engaged in the 
following activities: Residential Construction (houses and units), Non-Residential 
Construction (office blocks, hospitals, schools, retail complexes, resorts), Non-Building 
or Engineering Construction (dams, power stations, factories, roads, bridges, resource 
projects) and Construction Trade Services (carpentry, concreting tiling, glazing, 
earthmoving, airconditioning, electrical, landscaping and structural steel erection).  
The Division includes, building repair/maintenance, excavation and demolition activity. 
Excluded from the Division are units mainly engaged in providing architectural and 
engineering services; such units are classified to Division L Property and Business 
Services. Also excluded is manufacture of pre-fabricated structures, building materials 
and components; such activities are mostly classified to Subdivision C Manufacturing. 
 
Long-Term Trends in Australian Building & Construction Activity 
Long-run Output Growth 
Total building and construction activity in Australia over the last 21 years from 1976-77 
to 1996-97 increased in constant prices by 40 per cent, from 28.9 billion dollars to 40.6 
billion dollars, or by just under 2 per cent per annum. The long-run rate of growth of the 
construction industry has, excepting variations over the short term, matched the growth 
in the economy in general so that the Construction industry has maintained a long-run 
share of GDP of around 6.5-7 per cent.  
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Volatility and Cycles Within the Construction Industry 
There has been very considerable volatility in the level of total output over this time. 
The change in the level of total output from one year to the next has exceeded 11 per 
cent. Within the industries which comprise the construction industry there has been far 
greater levels of volatility. All of the industries within construction have experienced 
annual changes in output of more than 20 per cent, with the greatest volatility being 
experienced by Residential and Non-Residential construction 
The significant level of volatility evident in total construction output reflects the fact 
that construction is an investment activity, and aggregate investment is for a number of 
reasons much more volatile than aggregate consumption activity. Some of the reasons 
accounting for the greater volatility of investment activity include the “lumpiness” of 
much Non-Residential and Engineering construction activity, with some projects such 
as airports, power stations or large mining and resource projects costing hundreds or 
billions of dollars, though undertaken on an irregular basis. Investment activity is also 
strongly subject to entrepreneurial expectations or “animal spirits”, whereby a perceived 
positive investment climate can stimulate a large increase in speculative activity, 
especially in retail, office and unit construction. 
Residential construction activity shows a remarkably consistent 4-5 year cycle from 
peak to peak of activity. The peak of activity is sustained for a relatively short period of 
around 2 years and is proceeded by a very significant fall in activity of approximately 
20 per cent in activity. Non-Residential activity indicates no consistent cyclical pattern 
of output, though the peaks of activity are relatively sustained. Non-Residential 
construction sustained high levels of activity from 1985 to 1991 and has recorded strong 
growth over the last three years which is anticipated to continue until 1999-2000 (DIST 
1998:1). Aside from the downturn associated with the 1982-83 recession Engineering is 
the most stable of the industries in terms of having a comparatively low overall 
volatility in output. Like Non-Residential construction the peaks of output in 
Engineering construction are sustained for a longer duration than Residential 
construction. 
 
Sources of Demand for Construction Industry Output 
The different cycles across the three industries reflect the fact that the sources of 
demand across the three industries and the factors affecting this demand are relatively 
distinct. The major factors affecting changes in the level of output include, population 
growth, demographic shifts, rates of household formation, growth of real wages, 
changes in the level of interest rates, changes in the structure of the economy (relative 
decline of manufacturing and growth of services and mining).  
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Changes in the Composition of Construction Industry Output 
There has been considerable movement over time in the relative contribution of the 
three major components of the industry, that is, Residential, Non-Residential and 
Engineering construction to total output. Over the period from 1976-77 to 1996-97 the 
share of Engineering Construction to total output ranged from a maximum of 43 per 
cent to a minimum of 25 per cent. Non-Residential Construction ranged from a 
maximum of 39 per cent to a minimum of 24 per cent. 
 
Public and Private Sector Expenditure on Building and Construction 
There has been a long-run decline in the share of public sector expenditure in total real 
Building and Construction expenditure over the last twenty one years. The public sector 
share declined from 43.5 per cent in 1976-77 to 30 per cent in 1996-97. The reasons for 
the change in the sectoral composition of total construction output is that firstly, the real 
value of total public output on construction activity has remained largely static over the 
21 years, at around $12 billion per annum. Secondly, private output increased from 
$16.4 billion to $28.4 billion, an increase of over 70 per cent.  
Whilst the public sector is the dominant player in the Engineering construction market, 
this contribution has been on a downward path since the mid-1980’s, with the decline 
accelerating since 1993. Over the period public sector share has declined from 85 per 
cent to 63 per cent. This decline is a function of long-run static absolute levels of public 
outlays on Engineering construction and gradually rising private expenditures. This in 
turn reflects a number of factors, such as continued expansion of private investment in 
resource activities such as coal mines, oil and gold developments and resource 
processing; increased reliance by the public sector on private infrastructure investments 
such as road construction; and, privatisation of public utilities, which over time results 
in increased private capital expenditure as capacity is expanded and private outlays on 
maintenance increased on privatised assets. 
One implication of the decline in public sector funding of Engineering activity is that 
the public sector will have less capacity to employ these expenditures as a counter-
cyclical device in macro-management. It is probable therefore, that the increased share 
of private sector share in Engineering Construction will increase volatility in 
Engineering construction and overall Construction activity. 
 
Structure of the Australian Construction Industry 
The three major segments of the Construction Industry have distinct industrial structures 
in terms of the number of firms in each segment, the distribution of employment and 
output amongst firms, differing technologies, capital intensities, skill requirements and 
product markets.  
One of the key structural features of the Australian Construction industry is that the 
growth of output is on average not produced by growth in the size of existing firms, but 
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by new entrants to the industry. Between 1991-92 and 1996-97 total operating income 
for the industry increased from $39.7 billion to $52.8 billion, an increase of 33 per cent. 
Over the same period the number of firms increased from 56,000 to 95,000, an increase 
of 70 per cent. The consequence of the rate of growth of new firms exceeding the rate of 
growth of industry output is that average operating income per firm fell from $712,000 
in 1991-92 to $556,000 in 1996-97. This pattern does not apply to all segments of the 
industry, but applies primarily to Construction Services. The pattern of output increases 
being met by corresponding proportional increases in new firms is typical of the 
services industry. One consequence of this pattern is that, the average size of firms in 
Construction is much smaller than for all industries. In 1996-97 the average income of 
all businesses was $1.426 million, with average employment of 8.2 persons. The 
average income construction industry firms was $.556 million, with average 
employment of 3.6 persons.  
Another essential feature of the industry’s structure is that it is highly segmented. Even 
very large firms within Non-Residential and engineering construction are specialised to 
varying degrees. This segmentation is partly a function of the product market, ie. the 
radically different types of purchasers for residential , non-residential and engineering 
works. It also reflects the specialised technologies required to produce these different 
structures. Although the market is highly segmented it is also highly competitive (and 
mature). This competitiveness is in turn a function of low barriers to entry and the small 
size of the average firm in the industry.  
 
Residential Construction  
As at September 1997 there were 23,000 firms engaged in house construction across 
Australia. This is 23.6 per cent o fall Construction firms. 2,400 firms were engaged in 
Residential Building Construction (units/townhouses). In total 26 per cent of businesses 
were engaged in house and unit construction. 90 per cent of these firms had less than 5 
employees. Only 45 firms had 50 or more employees. The housing industry has a very 
low concentration with the ten largest firms accounting for approximately 18 per cent of 
output. 
 
Non-Residential Building Construction 
There are 3041 firms engaged in this segment, which entails construction of hotels, 
offices, shops hospitals, factories and other commercial and institutional buildings. 72 
per cent of firms have less than 5 employees. 67 firms or 2.2 per cent have more than 50 
employees, of which 13 firms have more than 500 employees. Industry concentration is 
low so that whilst only 6 per cent of firms account for 75 per cent of output, this 
represents the output of 180 firms. Even the largest 4 firms account for less than 20 per 
cent of output. 
There is a growing trend to foreign ownership of major construction companies with 
German construction firms having a controlling interest in Leightons and Theiss 
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(Hochtief AG), Baulderstone and Hornibrook (Bilfinger and Berger) and Concrete 
Constructions (Walter Bau AG). Aside from access to the Australian construction 
market, purchase of these firms provides an accelerated entry into the Asian 
construction market.  
 
Non-Building Construction  
There are 3931 firms in the Engineering construction industry. 75 per cent of these 
firms have less than 5 employees. 78 firms or 2 per cent of the firms have 50 or more 
employees. 10 firms have 1000 or more employees. (It should be noted that these 
figures include not only construction related employees but may also include other 
employees of conglomerates such as Lend Lease and Heytesbury Holdings (John 
Holland Constructions) which operate across a range of industries). In comparison with 
other segments Engineering Construction is a concentrated industry with the largest 4 
firms accounting for 25 per cent of output. The largest 100 firms (4 per cent of the total) 
account for 70 per cent of output. 
Approximately 15-20 per cent of the engineering industry’s output is provided by 
foreign owned firms. It should be noted that there is considerable overlap by firms in 
the between Non-Residential and Engineering Construction markets. The key foreign 
controlled firms include, Leightons, Concrete Constructions, Baulderstone Hornibrook, 
AMEC Constructions, Fletcher Challenge, and Barclay Mowlem. The participation of 
foreign firms in both the Non-Residential and Engineering markets is indicative of the 
fact that construction project management and technical engineering skills are 
internationally traded services. 
A major stimulus to the industry in the 1990’s has been increased private sector 
spending on infrastructure in areas such as roads, communications, power and water. 
This stimulus has derived from privatisation of infrastructure; increased participation of 
the private sector in the provision of infrastructure through programs such as the Special 
Development Allowance scheme provided under the One Nation program, and 
continued growth in mining and resource projects. Particularly important in the 
increased participation of the private sector in provision of infrastructure has been the 
use of BOO (Build Own Operate) and BOOT (Build Own Operate Transfer) techniques. 
The major financial institutions, banks, superannuation funds and insurance companies 
have been very active in these schemes. Private expenditures on engineering 
construction are forecast to rise from 35 per cent of the total outlays in 1994-95 to 47 
per cent in 2001-02 (IBIS E 412, April 1998:5). There is also an increasing trend for 
corporatised government businesses to contract-out maintenance and construction work. 
This increases the share of engineering work being undertaken by the private sector.  
 
Research and Development  
Total R&D expenditures on Construction (as a Socio-Economic objective) in 1996-97 
was $113.9 million. There has been a steady increase in private Business expenditure on 
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R&D, which comprised 39 per cent of total construction expenditure in 1996-97. In 
1996-97 total expenditure on Construction comprised only 1.32 per cent of total R&D 
expenditures. The expenditure on R&D for construction is significantly lower than the 
construction industry’s share of total GDP, which is around 6.5 per cent.  
Of total Business R&D expenditure of $45 million in 1996-97 only $16 million or 36 
per cent of total Business R&D was conducted by businesses classified to the 
construction industry. The most likely source of non-Construction industry spending on 
construction R&D is the building materials industry.  
These results provide strong support for the anecdotal observation that a major source of 
productivity growth for the construction industry is improvements to processes and 
products in inputs from manufacturing and services industries. 
 
Input-output Structure 
46 cents in every dollar of output for the construction industry are sourced from other 
industries. (The following data is based on the direct allocation of competing imports). 
Ten industries individually contribute one cent or more of these inputs to the 
construction industry. These ten industries supply 40.8 cents in every $1 of construction 
industry inputs. Of this 23 cents is sourced from manufacturing industry. The remainder 
of the value of output (59.2) represents other inputs such as direct labour input and 
gross operating surplus, taxes and imports. The industries listed below provide the 
following share of inputs to the construction industry:  
 Non-metallic Mineral Products 8.7 cents (cement, bricks, glass, and roofing tiles) 
 Fabricated Metal Products 5.8 cents (concrete mesh and steel girders, nuts bolts, 
corrugated iron) 
 Property and Business Services 7.3 cents (Architectural, Surveying and 
Engineering, and Hiring and Leasing of Plant & Equipment)  
 Other Machinery and Equipment 3.8 cents (air conditioning, lifts/elevators, pumps 
and compressors, back hoes, tractors, dozers, cranes)  
 Wood 3.6 cents  
 Wholesale 3.1 cents 
 Transport 2.8 cents. 
 
Participation of Domestic and Overseas Firms in the Technical Services and 
Construction Industry  
Australian owned and controlled firms have very high share of the overall domestic 
construction market. However, there is considerable scope for domestic firms to 
increase their share of Turnkey Design and Construction, Feasibility studies, 
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Engineering Construction design work, Multi-disciplinary engineering services and 
specialised engineering services such as Hydraulic and Electrical engineering.  
 
Factors Leading to Export Success for Construction Firms 
Benefits for Construction Companies of Exports 
 There are considerable benefits to firms in exporting. These include: 
 avoiding strong volatility in the level of construction output in Australia by gaining 
access to overseas construction markets. This in turn, has a number of advantages in 
terms of improved certainty of cash flow and investment amortisation 
 increasing output and gaining the advantages of increased scale for the firm 
 exposure to different technologies, standards, building techniques and products from 
overseas experience improves the technical and managerial competence of a firms’ 
employees. This experience translates into improved performance in the Australian 
construction market 
 success in overseas markets may be cumulative. Certainly, there is a strong bias in 
the demand for international construction services for firms which have an 
established international reputation.  
 
Export Success Factors  
The criteria used by the private sector in selecting competing bidders for construction 
contracts varies across countries, but generally includes: 
 recognised expertise in similar or related projects 
 price, quality, timing - with all three factors equally weighted 
 attractive finance package arranged by the constructor to fund all or part of the 
project, such as BOOT projects, and competitive payment scheduling for other 
projects  
 strong company balance sheet to minimise the risk of the construction company’s 
failure during construction  
 technological innovation in project design and construction  
 local experience and familiarity with local business 
 local content and technology transfer can be important for public sector projects  
 demonstrated capacity to mobilise resources. 
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Impediments to Australian Construction Exports  
Size of Construction Firms 
By international standards even the largest Australian constructor is a small enterprise. 
The comparatively small size of even major Australian construction companies reflects 
largely the relatively small size of the Australian construction market. Financial strength 
and the capacity for financial engineering is a particular disability for smaller firms.  
 
Government Support 
Australian construction companies are of the view that Australian government 
assistance to construction exporters is less than that provided by other governments to 
their exporters. Specifically, companies have claimed that the Australian Aid vote 
should be tied more effectively to the supply of Australian products, services and 
technology. Improvements to DIFF, EFIC and Austrade market intelligence are also 
sought. The significance of Government support in the success of construction 
companies varies across nations, though it is argued to be important in the case of 
Japanese, Korean, and French firms (Seymour 1987).  
 
Ability to Form Consortia 
A key competitive factor for contractors is the ability to establish and manage alliances. 
These alliances are essential to provide for the range of specialisations required on large 
projects, to have the financial strength for large projects and to spread risk. Australian 
companies are claimed to give a higher priority to competition than co-operation. 
 
Inadequate Linkages Between Australian Firms 
Seymour (1987) has argued that one of the success factors in UK, Japanese, Korean, 
French and US construction companies is that the non-construction multinational firms 
in these respective countries undertake a large amount of foreign investment, such as 
resource projects, setting-up manufacturing plants or infrastructure investments. These 
projects require large construction inputs. The direct and indirect linkages between these 
firms provides advantages and opportunities. 
A CIDA study of the overseas business activity of Australian construction firms found 
‘there could be much greater vertical “pull-through” of Australian goods and services 
between the professions (design, engineering, construction management), construction 
contractors and building product manufactures. The formation of such ‘co-operative 
alliances...will contribute to a stronger bidding performance (CIDA 1993 February:10). 
‘Consultants, contractors, and product manufacturers generally agreed that they did not 
work as effectively together on overseas projects as did their competitors. Most felt that 
this was an area where...CIDA may be able to provide a more effective linking 
mechanism’ (CIDA February 1993:3).  
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Some Issues 
Volatility  
The output of the construction industry is subject to very considerable volatility. There 
are a large number of costs arising from this output instability. Some of these include:  
 the necessity for companies to expend resources on monitoring fluctuations and 
developing and implementing strategies to sustain business viability over the cycle 
 difficulty maintaining training rates, especially skilled tradespersons. This mainly 
arises because it is difficult for builders to maintain employment of a building 
apprentice over the full four years of most building apprenticeships. The cycle of 
construction output is shorter than the term of an apprenticeship so that an 
apprentice taken on at the peak of the cycle or entering the peak will still be in their 
third or fourth year as the cycle enters a significant downturn.  
 The volatility in output also leads to a loss of experienced skilled workers. The BIE 
has found that ‘instability in demand led to high turnover of both skilled staff and 
subcontractors and this not only increased the cost of on-the-job training, but 
reduced the quality of work associated with use of less experienced workers. A 
significant proportion of skilled technical staff who are put off in a downturn do not 
return to the industry when levels return to normal’ (BIE 1990:29).  
 IBIS has found an inverse relationship between productivity (as measured by output 
per person per hour) and construction industry cycles. Productivity peaks in troughs 
of activity and falls at the peak of activity. This is due to a range of factors, but a 
necessity to engage lower quality labour and subcontractors is important (IBIS 1998 
X4100 Construction:23). This decline in productivity imposes costs on the 
individual purchaser and the economy in general. 
 difficulties for industries supplying inputs to the construction industry. The large 
instability in output imposes costs on building supply companies and technical 
services when the construction industry goes into a slump and leads for example to 
under-utilisation of capacity for manufacturers.  
 imposing costs on the purchasers of construction output and the economy in general, 
when construction labour and materials costs rise and productivity falls at the peak 
of the construction cycle 
 comparatively high rates of bankruptcy and other financial failure on the part of 
construction companies which imposes costs on purchasers of construction output 
through failure of builders to complete projects (BIE 1990:20). 
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Supply of Skilled Trades Labour 
Aside from volatility and its affect on training there are a number of other long-standing 
concerns regarding the adequacy of training and supply of skilled trades labour for the 
construction industry. 
 
Reduction in Professional Skills Base of the Public Sector 
The Institution of Engineers, Australia (IEA) has identified a number of important 
concerns for the construction industry arising from the sustained reduction in the 
professional skills base of the public sector. The IEA has identified a consistent long-
run decline in the employment and training of professional (tertiary qualified) engineers 
within the Australian public sector. The primary cause of this decline is the privatisation 
and corporatisation of public utilities, which previously employed the majority of 
practising engineers within the public sector and the increasing propensity to contract-
out engineering work previously undertaken within the public sector. These 
developments are of particular importance to the construction industry as many of 
engineers employed in the public sector have construction related qualifications, such as 
civil engineering, and work on Non-Residential and Engineering construction projects 
funded by Commonwealth, State and Local Governments and public utilities and public 
business enterprises. 
The IEA has expressed considerable concern at the reduction in training opportunities 
and reduction in skills development for the medium term technological capacity of 
Australia (IEA 1996:22-23). Moreover, there has not been a compensating increase in 
private sector training of new graduates, rather there has been a reliance on existing 
stock of experience engineers.  
There are a number of important implications for the construction industry from this 
significant decline in public sector employment of professional engineers. Without the 
in-house retention of expertise which derives from undertaking the type of engineering 
work that is currently being contracted out, there will be an incremental reduction in the 
ability of the agency to plan infrastructure requirements; specify these needs in tender 
documents; evaluate competing tender bids, especially where these involve different 
technologies for achieving the same end; manage contracts and evaluate the 
performance of the contractor.  
This implies that there may be increased reliance on the private sector for design and 
project management skills, especially in Engineering projects. More generally, the 
public sector may become more reliant on the private sector for the provision of turn-
key projects, in which the contractor provides the complete suite of technical, 
management, financial and construction skills. This may even extend to the contracting 
out of increasing amount of monitoring of public assets to determine repair and 
replacement options; identification of utility and infrastructure new construction needs; 
drafting of tenders; assessment of competing bids; and, contract supervision. 
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REPORT 
 
1. Introduction 
 
The purpose of this paper is to provide a statistical overview of the core building and 
construction industries. It represents as complete a statistical picture as is available 
using existing industry classifications and data collections. 
 
2. Definitions of the Building and Construction Industry 
 
2.1 Economic Definition of Building and Construction 
 
Expenditure on Building and Construction activity is defined within the system of 
National Accounts as investment and is recorded as a component of Gross Fixed Capital 
Expenditure (GFCE). The main components of GFCE are expenditure on Dwellings, 
Non-Dwelling Construction, Equipment and Real Estate Transfer Expenses (fees 
incurred by the buyer or seller of real estate). Investment represents economic activity 
that adds to current or future production and consumption. By convention expenditure 
on Dwellings is classified as an investment, even though strictly it does not contribute 
unlike, non-Dwelling and Equipment expenditure, to production. (This convention is in 
turn partly based on the fact that Dwellings represent a durable asset with a life 
expectancy greater than one year).37 It should also be noted that equipment installed as 
an integral part of a structure such as lifts, fixed heating, air conditioning, and electrical 
and communications devices is classified to Dwelling or Non-Dwelling investment and 
not to Equipment (Australian National Accounts, Capital Stock, 1995-96, ABS Cat No 
5221.0. Explanatory Note, Paragraph 7, p.58). However, the value of such equipment 
installed as an integral part of a building is not separately identified in National 
Accounts statistics or in other ABS estimates of building and construction activity. 
(This information is not provided in other ABS Construction industry surveys). 
 
2.2 Industrial Classification  
 
Construction is classified as one of seventeen industry Divisions within the Australian 
and New Zealand Standard Industrial Classification (ANZSIC). ANZSIC Division E 
Construction, includes business units mainly engaged in constructing dwellings such as 
houses and units and non-residential buildings and engineering works. The Division 
includes, building repair/maintenance, excavation and demolition activity. Excluded 
from the Division are units mainly engaged in providing architectural and engineering 
services; such units are classified to Division L Property and Business Services. Also 
excluded is manufacture of pre-fabricated structures, building materials and 
components; such activities are mostly classified to Subdivision C Manufacturing.  
 
                                                 
37 It is interesting to note that within the national accounts, investment relates only to durable 
assets. Thus expenditures on activities such as Research & Development, mining 
exploration, and some forms of environmental protection are classified as intermediate 
inputs to production. Whilst expenditure on these activities contributes to production, as do 
all intermediate inputs, they do not necessarily give rise to readily identifiable durable assets.  
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Table 1 provides a summary of the structure of the Division and the type of activity 
undertaken by businesses within the industry. 
 
The structure of the Building and Construction industry within ANZSIC presents a 
number of difficulties for economic analysis of the industry. In particular, it presents 
difficulties in estimating the output of the constituent elements of the industry. This 
arises because most of the businesses classified to Subdivision 42 Construction Trade 
Services provide services to businesses classified to Subdivision 41 General 
Construction. In other words, many of the businesses in Subdivision 42 are sub-
contractors to businesses in Subdivision 41. For example, carpenters, plumbers, 
electricians, concreters and earthmovers subcontract to businesses in Subdivision 41 
engaged in house, non-residential and engineering construction.  
 
The inclusion of work done by businesses in Subdivision 42 in total estimates of 
activity by the Building and Construction industry would involve a large degree of 
double-counting (or even higher degrees of error if multiple layers of sub-contracting 
are involved). This is because the value of work done by these businesses is already 
included in the value of work done by prime contractors, who are classified to 
Subdivision 41. Whilst it is conceptually possible to distinguish the value of work done 
by different business units on a particular project, there considerable practical 
difficulties for the ABS in actually isolating the value of work done on a particular 
project by the different business classes within the industry. Consequently, the regular 
ABS estimates of building and engineering activity do not distinguish the value of work 
done across the two Subdivisions within the industry. However, Censuses of the 
Construction industry do provide this information. These Censuses are conducted very 
infrequently; the last census was conducted in 1989-89, though a preliminary report 
from the most recent census conducted in 1996-97 was released in September 1998, and 
the complete census will be issued at the end of 1998.  
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Table 1 ANZSIC Division E - Construction Industry  
 
Subdivision 41 
General Construction 
Group 411 
Building Construction 
Class 
 
  4111 House Construction 
 
 
 4112 Residential Building Construction 
n.e.c (Units)  
  4113 Non-Residential Building Const. 
(hotels, hospitals, office blocks) 
 Group 412 
Non-Building 
Construction 
4121 Road and Bridge Construction 
 
  4122 Non-Building Construction 
(railroads; dams; water, gas electricity 
supply and distribution; irrigation; 
harbour works; tunnels; sports fields; 
swim. pools) 
Subdivision 42 
Construction Trade 
Services  
Group 421  
Site Preparation 
Services 
4210 Site Preparation Services 
(demolition, excavation; mine site 
preparation) 
 Group 422  
Building Structure 
Services 
4221 Concreting Services 
  4222 Bricklaying Services 
  4223 Roofing Services  
  4224 Structural Steel Erection Services 
 Group 423 
Installation Trade Serv 
4231 Plumbing Services 
  4232 Electrical Services 
  4233 Air Conditioning and Heating 
Services 
  4234 Fire and Security System 
Services 
 Group 424 
Building Completion 
Services 
4241 Plastering and Ceiling Services 
  4242 Carpentry Services 
  4243 Tiling and Carpeting Services 
  4244 Painting and Decorating Services 
  4245 Glazing Services 
 Group 425  
Other Construction 
Services 
4251 Landscaping Services  
  4259 Construction Services 
nec.(awning installation; blinds; 
insulation installation; waterproofing 
etc.) 
Source: derived from ABS Cat. No. 1292.0 
 
There are a number of important implications from this deficiency in ABS data. Firstly, 
it is not possible using ABS data to identify the contribution of the different 
Subdivisions and Classes within the Construction industry to total industry output. 
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Secondly, there are severe problems in estimating the productivity of the sectors which 
comprise the industry. This follows from the fact, as explained above, that regular 
estimates of the value of work done are not available for businesses in Subdivision 42. 
The magnitude of this deficiency may be assessed from the fact that although 
employment in Subdivision 42 Construction Trade Services comprises over 60 per cent 
of the total Construction industry there is no regular data on the value of output from 
this Subdivision. It is not possible therefore, to derive reliable and regular estimates of 
productivity nor of other economic indicators such as employment-output coefficients 
(Toner 1989). 
 
 
3. Measures of Building and Construction Industry Output 
 
3.1 National Accounts Measures of Capital Expenditures  
 
Table 2 and Figure 1 record real annual expenditure on the three major asset classes 
comprising GFCE within the National Accounts over the thirteen years to 1995-96.  
 
 
Table 2 Gross Fixed Capital Expenditure (Excluding Real Estate Transfer 
Expenses) Australia 1983-84/1995-96, 1989-90 Prices 
 
 Dwellings Non-Dwelling 
Construction 
Equipment Total GFCE 
(Excl.Real 
Estate exp.)
1983-84 16226 20741 25611 62578
1984-85 18101 22473 28159 68733
1985-86 18107 24917 29489 72513
1986-87 16347 25503 29925 71775
1987-88 17426 26914 30966 75306
1988-89 20701 27351 34757 82809
1989-90 20011 29092 35206 84309
1990-91 17959 26295 30755 75009
1991-92 17973 22982 29912 70867
1992-93 20686 21509 31290 73485
1993-94 22563 21471 33718 77752
1994-95 23941 22829 40022 86792
1995-96 20730 24497 42568 87795
Source: ABS 5221.0 
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Figure 1 
 
10
15
20
25
30
35
40
45
Do
lla
rs
 (B
illi
on
s)
1983-84 1985-86 1987-88 1989-90 1991-92 1993-94 1995-96
Dwellings Non-Dwelling Equipment
Composition of Gross Fixed Capital Expenditure. 1983-84/1995-96  
Australia. 1989-90 prices. (Excl. Real Estate Transfer Expenses)
Source: ABS 5221.0
 
 
Figure 2 
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Figure 2 charts the changing proportional contribution of the three components of 
GFCE to total GFCE. The main findings are that for nearly a decade from the beginning 
of the series the shares of the three components were stable, with Dwellings, Non-
Dwelling construction and Equipment accounting for around 25 percent, 35 per cent and 
40 per cent, respectively of total GFCE. From the early 1990’s however, there has been 
a sustained increase in the contribution of Equipment to GFCE. This increase in the 
proportion of Equipment in total GFCE is accounted for by a significant increase in the 
level of Equipment investment and decline in Non-Dwelling construction. 
 
3.2 Other Measures of Australian Building & Construction Activity 
 
Estimates of the level of building and construction activity within the National 
Accounts differ from those published in other Bureau of Statistics surveys of the 
Residential, Non-Residential and Engineering construction industry. These other 
surveys include, Engineering Construction Activity, ABS Cat No. 8762.0 and Building 
Activity, ABS Cat. no. 8752.0. The scope of the latter publication encompasses 
Residential and Non-Residential activity. The difference in estimates is due to different 
sampling and estimation methods employed across the publications. This discrepancy is 
currently being examined by the ABS to ensure greater consistency between National 
Accounts and other estimates. 
 
Within the National Accounts, Dwelling and Non-Dwelling Construction correspond to 
the ANZSIC classifications House Construction (Class 4111) and Residential Building 
construction nec (Class 4112); and Non-Residential Building Construction (Class 
4113), Road and Bridge Construction (Class 4121) and Non-Building Construction nec 
(Class 4122) respectively. Within the other surveys, Residential, Non-Residential and 
Engineering Construction correspond with ANZSIC House Construction (Class 4111) 
and Residential Building construction nec (Class 4112); Non-Residential Building 
Construction (Class 4113); and, Road and Bridge Construction (Class 4121) and Non-
Building Construction nec (Class 4122) respectively. 
 
These other measures are used in the following section concerned with long-run trends 
in construction industry activity.  
 
 
4. Long-Term Trends in Australian Building & Construction Activity 
 
4.1 Long-run Output Growth 
 
Total building and construction activity in Australia over the last 21 years from 1976-77 
to 1996-97 increased in constant prices by 40 per cent, from 28.9 billion dollars to 40.6 
billion dollars, or by just under 2 per cent per annum (Figure 3 and Table 3). The long-
run rate of growth of the construction industry has, excepting variations over the short 
term, matched the growth in the economy in general so that the Construction industry 
has maintained a long-run share of GDP of around 6.5-7 per cent.  
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Table 3  TOTAL BUILDING & CONSTRUCTION ACTIVITY, 
AUSTRALIA. 1989-90 PRICES.  $ billions 
 
 Residential Non-
Residential
Engineering Total Building & 
Construction 
1976-77 11656.1 7695.2 9637.5 28974.1
1977-78 10554.4 7730.1 9509.5 27787.3
1978-79 10490.9 8079.6 9979.5 28541.2
1979-80 11696.1 8037.8 9490.7 29219.2
1980-81 13407.1 8670.6 10556.5 32625.6
1981-82 13044.8 8494 12681 34212.9
1982-83 9951.7 7218.6 13131.2 30293
1983-84 11103.5 7914.3 10920.8 29931.3
1984-85 12574.8 9213.6 10642.9 32425.4
1985-86 12455.5 11177.4 10703.7 34330.3
1986-87 10972 12125.5 10738.5 33836
1987-88 12074.3 13905.2 9948.3 35927.8
1988-89 15514.4 14588.6 9846.4 39949.4
1989-90 14796.8 15549.3 10924.8 41270.9
1990-91 12827.8 13586.6 11127.4 37541.8
1991-92 12910.8 10386.2 10337.5 33634.5
1992-93 15147.8 9283.7 10625.4 35056.9
1993-94 16675.9 9111.3 11509.3 37296.5
1994-95 17402.1 10215.3 11791.4 39408.8
1995-96 14458.1 11616.6 12920.5 38995.2
1996-97 14391 12893.8 13308.8 40593.6
Source: Austats 
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4.2 Volatility and Cycles Within the Construction Industry 
 
Figure 4 indicates there has been very considerable volatility in the level of total output 
over this time. The change in the level of total output from one year to the next has 
exceeded 11 per cent. Within the industries which comprise the construction industry 
there has been far greater levels of volatility. Figure 5 indicates that all of the industries 
within construction have experienced annual changes in output of more than 20 per 
cent, with the greatest volatility being experienced by Residential and Non-Residential 
construction. (The reason the annual change in total construction is significantly less 
than that of its constituent industries is that each of the latter industries operates on a 
slightly different cycle. These different cycles tend, in general, to dampen the overall 
level of volatility. However, where the cycle of two or more of the constituent industries 
coincide, as for example, in the recessions of 1982-83 and 1991-92, this induces a 
marked change in overall output).  
 
The significant level of volatility evident in total construction output reflects the fact 
that construction is an investment activity, and aggregate investment is for a number of 
reasons much more volatile than aggregate consumption activity. Some of the reasons 
accounting for the greater volatility of investment activity include the “lumpiness” of 
much Non-Residential and Engineering construction activity, with some projects such 
as airports, power stations or large mining and resource projects costing hundreds or 
billions of dollars, though undertaken on an irregular basis. Investment activity is also 
strongly subject to entrepreneurial expectations or “animal spirits”, whereby a perceived 
positive investment climate can stimulate a large increase in speculative activity, 
especially in retail, office and unit construction.  
 
Figure 4 
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As noted above, the three industries which comprise the construction industry have 
somewhat different cycles. These cycles may in turn be decomposed into a number of 
key elements. These elements, which provide important insights into the dynamics of 
the major segments within the construction industry include: 
 the duration between peaks of activity (cycle wavelength) 
 the duration of activity at high or low levels (cycle amplitude and duration of 
amplitude) 
 and the volatility of the cycles (variation in activity from one year to the next).  
 
It is evident from Figure 5 that Residential construction activity shows a remarkably 
consistent 4-5 year cycle from peak to peak of activity. The peak of activity is sustained 
for a relatively short period of around 2 years and is proceeded by a very significant fall 
in activity of approximately 20 per cent in activity. Non-Residential activity indicates 
no consistent cyclical pattern of output, though the peaks of activity are relatively 
sustained. Non-Residential construction sustained high levels of activity from 1985 to 
1991 and has recorded strong growth over the last three years which is anticipated to 
continue until 1999-2000 (DIST 1998:1). Aside from the downturn associated with the 
1982-83 recession Engineering is the most stable of the industries in terms of having a 
comparatively low overall volatility in output. Like Non-Residential construction the 
peaks of output in Engineering construction are sustained for a longer duration than 
Residential construction. (Further discussion of volatility is provided in the following 
section).  
 
 
Figure 5 
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4.3 Sources of Demand for Construction Industry Output 
 
The different cycles across the three industries and the partially asynchronous nature of 
these cycles reflect the fact that the sources of demand across the three industries and 
the factors affecting this demand are relatively distinct. The primary source of demand 
for Residential construction is private households and investors. The major factors 
determining the level and changes in demand for Residential Construction are: 
 the growth of real wages  
 changes in the level of interest rates  
 changes in land and building materials prices  
 changes in the relative price of new Residential construction against the existing 
housing stock 
 the rate of household formation  
 population growth (comprised of natural increase and net migration)  
 changes in demography.  
 
Population growth and demographic changes (such as changes in the age structure of 
the population) are clearly more longer term influences on Residential construction 
activity.  
 
Non-Residential and Engineering construction are less responsive to interest rate 
changes and short-run fluctuations in aggregate demand. This is due to a range of 
factors such as the long lead times for commencement and completion of major 
construction projects, the significance of public expenditures in Engineering 
construction and the fact that many resource investments are undertaken to meet global 
commodity demand and have international financial backing. In the latter case, these 
major projects are undertaken independently of domestic interest rates and/or demand 
conditions. The key factors determining the level of output in these sectors include,  
 global demand for commodities  
 long run rate of growth of demand in the economy (GDP growth) which generates 
demand for infrastructure services such as roads, electricity and water etc.  
 public sector infrastructure investment decisions, given the importance of public 
sector expenditures in Engineering construction. Although it should be noted that the 
public share of Engineering construction activity is declining.(This is examined 
below).  
 changes in the industrial structure are also important, such as growth of mining over 
the last three decades in Australia and growth of the service sector, especially Retail, 
Finance and Insurance and Business Services which has led to growth in shopping 
centres and office blocks. The growth of Tourism and Hospitality industries has been 
important in hotel and resort developments. The growth of the Telecommunications 
industry (not just Telstra but also private firms such as Optus) has led to a significant 
increase in outlays on cabling and transmission facilities.  
 population growth and geographical movements in population such as the growth of 
outer suburbs in metropolitan areas and rapid population growth in areas such as SE 
Queensland and North coast of NSW. Population growth and shifts in population 
centres stimulate infrastructure and Non-Residential outlays 
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 depreciation of the existing stock of infrastructure and Non-Residential capital stock 
is an important source of work on refurbishment and replacement. 
 
One implication of the decline in public sector funding of Engineering activity is that is 
that the public sector will have less capacity to employ these expenditures as a counter-
cyclical device in macro-management. It is probable therefore, that the increased share 
of private sector share in Engineering Construction will increase volatility in 
Engineering construction and overall Construction activity.  
  
4.4 Changes in the Composition of Construction Industry Output 
 
There has been considerable movement over time in the relative contribution of the 
three major components of the industry, that is, Residential, Non-Residential and 
Engineering construction to total output. Figure 6 indicates that the contribution of Non-
Residential and Engineering Construction to aggregate construction output has varied 
considerably over the long-run. Over the period from 1976-77 to 1996-97 the share of 
Engineering Construction to total output ranged from a maximum of 43 per cent to a 
minimum of 25 per cent . Non-Residential Construction ranged from a maximum of 39 
per cent to a minimum of 24 per cent.  
 
 
Figure 6 
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4.5 Public and Private Sector Expenditure on Building and Construction 
 
Table 4 and Figure 7 reveal that there has been a long-run decline in the share of public 
sector expenditure in total real Building and Construction expenditure over the last 
twenty one years. The public sector share declined from 43.5 per cent in 1976-77 to 30 
per cent in 1996-97.  
 
The reasons for the change in the sectoral composition of total construction output is 
evident in Tables 5 and 6. The real value of total public output on construction activity 
has remained largely static over the 21 years, at around $12 billion per annum. In 
contrast private output increased from $16.4 billion to $28.4 billion, an increase of over 
70 per cent.  
 
 
Table 4 Public and Private Sector Percentage Contribution to Total Real 
Australian Building and Construction Activity 
 
 Public Private
 Per cent Per cent
1976-77 43.53 56.47
1977-78 43.45 56.55
1978-79 42.26 57.76
1979-80 39.86 60.14
1980-81 36.32 63.68
1981-82 36.59 63.41
1982-83 41.77 58.23
1983-84 41.69 58.31
1984-85 38.69 61.31
1985-86 37.15 62.85
1986-87 38.23 61.77
1987-88 32.16 67.84
1988-89 27.08 72.92
1989-90 29.46 70.54
1990-91 34.05 65.95
1991-92 34.30 65.70
1992-93 33.70 66.30
1993-94 31.66 68.34
1994-95 30.36 69.64
1995-96 30.88 69.12
1996-97 30.02 69.98
  Source: derived from Austats 
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Table 5 BUILDING & CONSTRUCTION ACTIVITY. AUSTRALIA. 
PUBLIC SECTOR. 1989-90 PRICES. $ billions 
 
 Residential Non-
Residential
Engineering Total Building & 
Construction 
1976-77 1004.8 3470.2 8147.6 12611.1
1977-78 889.2 3418.5 7769.5 12072.8
1978-79 723.8 3301.6 8038.7 12060.1
1979-80 621.5 3170 7858.7 11647.3
1980-81 653 2813.8 8386.6 11849.5
1981-82 556.8 2439 9526.8 12519.7
1982-83 648.8 2233 9773.8 12652.1
1983-84 818.1 2889 8773.7 12477.3
1984-85 817.7 3049.3 8680.8 12544.5
1985-86 890.6 3372.4 8495.2 12754.2
1986-87 858.2 3962.5 8116 12936.7
1987-88 714.4 3825 7013.6 11553
1988-89 647.4 3336.3 6834.6 10818.3
1989-90 792.3 3548.4 7817.7 12158.4
1990-91 749.9 3898.7 8136.1 12784.7
1991-92 695.1 3441.1 7401.1 11537.3
1992-93 824.1 3125.7 7864.3 11814.1
1993-94 622.9 3126.8 8059.5 11809.2
1994-95 587.8 3111.9 8264.7 11964.4
1995-96 574.3 3123 8345.4 12042.7
1996-97 518.7 3327.1 8340.9 12186.7
Source: Austats 
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Table 6  BUILDING & CONSTRUCTION ACTIVITY. AUSTRALIA. 
PRIVATE SECTOR. 1989-90 PRICES. $ billions 
 
 Residential Non-
Residential
Engineering Total Building & 
Construction 
1976-77 10651.3 4225 1489.9 16363
1977-78 9665.2 4311.6 1740 15714.5
1978-79 9767.1 4778 1940.8 16485.9
1979-80 11074.6 4867.8 1632 17571.9
1980-81 12754.1 5856.8 2169.9 20776.1
1981-82 12488 6055 3154.2 21693.2
1982-83 9302.9 4985.6 3357.4 17640.9
1983-84 10285.4 5025.3 2147.1 17454
1984-85 11757.1 6164.3 1962.1 19880.9
1985-86 11564.9 7805 2208.5 21576.1
1986-87 10113.8 8163 2622.5 20899.3
1987-88 11359.9 10080.2 2934.7 24374.8
1988-89 14867 11252.3 3011.8 29131.1
1989-90 14004.5 12000.9 3107.1 29112.5
1990-91 12077.9 9687.9 2991.3 24757.1
1991-92 12215.7 6945.1 2936.4 22097.2
1992-93 14323.7 6158 2761.1 23242.8
1993-94 16053 5984.5 3449.8 25487.3
1994-95 16814.3 7103.4 3526.7 27444.4
1995-96 13883.8 8493.6 4575.1 26952.5
1996-97 13872.3 9566.7 4967.9 28406.9
Source: Austats 
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Figure 7 
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4.6 Sectoral Composition of Construction Output 
 
Tables 5 and 6 and Figures 8 and 9 indicate that the composition of public and private 
construction activity is markedly different. Engineering construction activity over the 
long-run accounts for 65-70 per cent of total public sector construction outlays. The 
comparatively high share of public sector expenditures on Engineering construction 
activity reflects the fact that around 80 per cent of Engineering construction activity is 
classified as infrastructure, such as transport, communications, electricity, water and 
sewerage (DIST Non-Residential Construction Forecasts: 1998: 27). The public sector 
has traditionally assumed responsibility for the supply of infrastructure. Non-
Residential construction accounts for 20-30 per cent of output (in the public sector it 
constitutes mostly hospitals, schools and government offices), with Residential (mostly 
public housing) contributing less than 10 per cent of output.  
 
The composition of private sector construction expenditures presents almost a mirror 
image of public sector outlays. Engineering construction represents around 14 per cent 
of long-run output. Residential construction represents approximately 60 per cent of 
output. Non-Residential varies between 30-40 per cent of output. As would be expected, 
the composition of private sector output is more varied than for the public sector, with 
the latter experiencing large movements in the contribution of Residential and Non-
Residential construction to total private output. 
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Figure 8 
 
0
10
20
30
40
50
60
70
80
Financial Year
Pe
rc
en
t
1977 1981 1985 1989 1993 1997
Residential Non-Residential Engineering
Percentage Contribution to Public Construction Activity.
Source: Austats  
 
 
 
 
Figure 9 
 
0
10
20
30
40
50
60
70
Financial Year
Pe
rc
en
t
1977 1981 1985 1989 1993 1997
Residential Non-Residential Engineering
Percentage Contribution to Private Construction Activity.
Source: Austats  
 
 
Another important dimension of the sectoral contribution of construction industry 
output is movements in the public and private share of the three principal components 
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of the industry. Table 10 reveals that whilst the public sector is the dominant player in 
the Engineering construction market, this contribution has been on a downward path 
since the mid-1980’s, with the decline accelerating since 1993. Over the period public 
sector share has declined from 85 per cent to 63 per cent. This decline is a function of 
long-run static absolute levels of public outlays on Engineering construction and 
gradually rising private expenditures. This in turn reflects a number of factors, such as 
continued expansion of private investment in resource activities such as coal mines, oil 
and gold developments and resource processing; increased reliance by the public sector 
on private infrastructure investments such as road construction; and, privatisation of 
public utilities, which over time results in increased private capital expenditure as 
capacity is expanded and private outlays on maintenance increased on privatised assets. 
(Many forms of Engineering construction expenditure are for repair and renovation of 
existing Engineering assets, such as road re-surfacing and rail system maintenance). 
 
 
Figure 10 
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The private sector is by far the dominant player in Residential construction activity, 
accounting for over 90 per cent of total output. Figure 11 indicates the proportion of 
activity accounted for by the public sector has been particularly low since 1994 as the 
Federal government has significantly reduced funding for construction of public 
housing. 
 
There has been a steady decline in the long-run share of the public sector in Non-
Residential Construction. In 1976-77 it accounted for 45 per cent of output but by 1996-
97 this had declined to 27 per cent.  
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Figure 11 
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5. Structure of the Australian Construction Industry 
 
5.1 Introduction 
 
The three major segments of the Construction Industry have distinct industrial structures 
in terms of the number of firms in each segment, the distribution of employment and 
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output amongst firms, differing technologies, capital intensities, skill requirements and 
product markets.  
 
As at September 1997 there were 97,577 construction firms in Australia of which 32, 
448 (33 per cent) were classified to General Construction (ANZIC 41) and 65,129 (66 
per cent) to Construction Trade Services (ANZIC 42). Within General Construction 
House and Residential Construction (ANZIC 4111 and 4112) comprised 26 per cent of 
the total. Non-Residential Construction (ANZIC 4113) was 3.1 of the total. Non-
Building Construction (engineering construction) (ANZIC 412) had 4 per cent of all 
construction businesses. The remainder of businesses within Subdivision 42 were 
relatively evenly distributed across the 17 classes which comprise this industry. 
 
One of the key structural features of the Australian Construction industry is that the 
growth of output is on average not produced by growth in the size of existing firms, but 
by new entrants to the industry. Between 1991-92 and 1996-97 total operating income 
for the industry increased from $39.7 billion to $52.8 billion, an increase of 33 per cent. 
Over the same period the number of firms increased from 56,000 to 95,000, an increase 
of 70 per cent. The consequence of the rate of growth of new firms exceeding the rat of 
growth of industry output is that average operating income per firm fell from $712,000 
in 1991-92 to $556,000 in 1996-97 (ABS Cat. No. 8140.0). This pattern does not apply 
to all segments of the industry, but applies primarily to Construction Services. The 
pattern of output increases being met by corresponding proportional increases in new 
firms is typical of the services industry. One consequence of this pattern is that, the 
average size of firms in Construction is much smaller than for all industries. In 1996-97 
the average income of all businesses was $1.426 million, with average employment of 
8.2 persons. The average income construction industry firms was $.556 million, with 
average employment of 3.6 persons.  
 
One important consequence of this pattern of growth in the construction industry is that 
the rate of growth of productivity (as measured by output per person employed) may be 
static or declining. It must be emphasised however, that there are very considerable 
methodological problems in measuring productivity in the construction industry. Apart 
from those mentioned earlier in this paper related to definitional difficulties, changes in 
the proportions of the three segments of construction in total output can lead to 
significant changes in measured productivity. This problem arises due to the much 
higher labour intensity of Residential Construction compared to Non-Residential and 
Engineering construction, so that a change in composition of output amongst the three 
segments can dramatically affect output per person (Toner 1989; Industry Commission 
1997:136). (It was demonstrated previously that the composition of output does in fact 
change considerably over time).  
 
Notwithstanding these difficulties in accurately measuring productivity changes in the 
industry most studies find that the level of productivity in the Australian construction 
industry is very high. The OECD estimates that labour productivity (output per person) 
is above that for the US, Japan and all European nations (OECD 1996:21). (Though 
estimates of multifactor productivity place Australian construction productivity below 
that of other OECD nations. Industry Commission 1997:75).  
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Another essential feature of the industry’s structure is that it is highly segmented. Even 
very large firms within Non-Residential and engineering construction are specialised to 
varying degrees. This segmentation is partly a function of the product market, ie. the 
radically different types of purchasers for residential , non-residential and engineering 
works. It also reflects the specialised technologies required to produce these different 
structures. Although the market is highly segmented it is also highly competitive (and 
mature). This competitiveness is in turn a function of low barriers to entry and the small 
size of the average firm in the industry.  
 
5.2 Residential Construction (House Construction ANZIC 4111 and Residential 
Building Construction ANZIC 4112). 
 
As at September 1997 there were 23,000 firms engaged in house construction across 
Australia. This is 23.6 per cent o fall Construction firms. 2,400 firms were engaged in 
Residential Building Construction (units/townhouses). In total 26 per cent of businesses 
were engaged in house and unit construction. 90 per cent of these firms had less than 5 
employees. Only 45 firms had 50 or more employees.  
 
The small average size of firms reflects reliance on sub-contract labour from firms in 
Subdivision 42. The reliance on subcontracting is mainly due to the reluctance of 
employers to engage permanent employees because of the extreme volatility in output in 
this sector. It also reflects the higher productivity of labour employed in these 
specialised subcontracting firms. The very large number of firms in house and unit 
construction reflects the low barriers to entry into this industry. Housing construction 
has low capital intensity and the regulatory requirements for entry are low. An 
indication of the low capital intensity is that the average firm in the total Construction 
industry had a net worth of only $83,000 in 1995-96, compared to $1.058 million for all 
firms (ABS Cat .No. 8140.0).  
 
The housing industry has a very low concentration with the ten largest firms accounting 
for approximately 18 per cent of output. The major firms are shown in table 7. 
 
95 per cent of new dwellings are constructed for the private sector, with the market 
being overwhelmingly private individuals. In most cases the owner contrast directly 
with the builder as the incidence of speculative construction is low. 
 
Foreign ownership is low in this industry, as too is international trade in residential 
construction (compared to international trade in the other construction industries). The 
major overseas company is A.V. Jennings (also comprising Orlit Homes and Long 
Corporation) which is owned by Singapore based Jack Chia Group. 
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Table 7 Major Firms in the Housing Industry 
  
  Market Share of New 
Dwelling Construction
per cent
A.V Jennings 4.3
Henley Homes 2.3
Clarendon Homes 1.4
Pioneer homes/Devine Homes 2.3
Alcock/Brown-Neaves 1.6
J-Corp 1.3
BGC Aust. 1.2
Mirvac 1.2
Home Aust 1.0
Masterton .9
Source: IBIS E411, March 1998:29. 
 
 
The major competitive advantage of larger residential construction firms is their 
capacity to provide a house and land package with accompanying finance for 
purchasers. The larger firms also have a variety of off-the-shelf designs and their larger 
buying power with building materials and white goods provides a price advantage.  
 
5.3 Non-Residential Building Construction (ANZIC 4113) 
 
There are 3041 firms engaged in this segment, which entails construction of hotels, 
offices, shops hospitals, factories and other commercial and institutional buildings. 72 
per cent of firms have less than 5 employees. 67 firms or 2.2 per cent have more than 50 
employees, of which 13 firms have more than 500 employees. 
 
Industry concentration is low so that whilst only 6 per cent of firms account for 75 per 
cent of output, this represents the output of 180 firms. Even the largest 4 firms account 
for less than 20 per cent of output (IBIS 4113, March 1998:18). Whilst barriers to entry 
are low Non-Residential Construction like all segments within construction is a mature 
industry with many established firms. Established technical competence, and a track 
record in completing projects on time and on budget are essential elements in 
competitive success.  
 
Approximately 70-75 per cent of Non-Residential output is funded by the private sector 
in which large projects such as office blocks and retail complexes are funded by 
property developers who in turn are funded by major financial institutions. Smaller 
scale projects are funded by he end-user. Financial deregulation in the mid-1980’s 
enabled financial institutions to directly take equity in building and other developments. 
It also enabled property developers to more readily fund developments by directly 
(issuing bonds or other financial instruments to overseas institutions) or indirectly 
accessing overseas institutions. This fuelled the Residential and Non-Residential 
property boom of the later 1980’s and underpins current high levels of activity in these 
sectors (IBIS E4113, March 1998:23). 
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There is a growing trend to foreign ownership of major construction companies with 
German construction firms having a controlling interest in Leightons and Theiss 
(Hochtief AG), Baulderstone and Hornibrook (Bilfinger and Berger) and Concrete 
Constructions (Walter Bau AG). Aside from access to the Australian construction 
market, purchase of these firms provides an accelerated entry into the Asian 
construction market.  
 
5.4 Non-Building Construction (ANZIC 412). 
 
There are 3931 firms in the Engineering construction industry. 75 per cent of these 
firms have less than 5 employees. 78 firms or 2 per cent of the firms have 50 or more 
employees. 10 firms have 1000 or more employees. (It should be noted that these 
figures include not only construction related employees but may also include other 
employees of conglomerates such as Lend Lease and Heytesbury Holdings (John 
Holland Constructions) which operate across a range of industries). In comparison with 
other segments Engineering Construction is a concentrated industry with the largest 4 
firms accounting for 25 per cent of output. The largest 100 firms (4 per cent of the total) 
account for 70 per cent of output. 
 
Unlike the Non-Residential market, almost all engineering work is constructed for the 
end-user. A number of key distinguishing features of the Engineering Construction 
market is that the public sector funds around 65-70 per cent of output and actually 
undertakes approximately 45 per cent of the work done. This work is mostly done by 
corporatised entities such as Rail Services Australia, Roads and Traffic Authority, 
Pacific Power, SEQEB and Melbourne Water and Local Council works teams. These 
public entities and private companies compete in open tender to undertake this work. 
Engineering construction companies also have a high level of technical expertise and 
depending on the nature of the work and contract specifications demonstrate innovation 
in design and construction technique. [Given the significance of the public sector 
businesses in wining Engineering Construction contracts both within Australia and 
overseas it is may be advisable they be included in any development strategy for the 
construction industry]. 
 
Formal barriers to entry are low, but as a mature industry with well established firms 
new entrants will be faced with strong competition. Competition is mainly based on 
differentiation through quality rather than price; experience in the type of work for 
which the company is bidding; on a strong company balance sheet, and technical 
expertise and innovation.  
 
A major stimulus to the industry in the 1990’s has been increased private sector 
spending on infrastructure in areas such as roads, communications, power and water. 
This increased private sector spending is additional to public outlays which have 
remained static over several years at around $12 billion p.a.. This stimulus has derived 
from privatisation of infrastructure; increased participation of the private sector in the 
provision of infrastructure through programs such as the Special Development 
Allowance scheme provided under the One Nation program, and continued growth in 
mining and resource projects. Particularly important in the increased participation of the 
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private sector in provision of infrastructure has been the use of BOO (Build Own 
Operate) and BOOT (Build Own Operate Transfer) techniques. The major financial 
institutions, banks, superannuation funds and insurance companies have been very 
active in these schemes. Private expenditures on engineering construction are forecast to 
rise from 35 per cent of the total outlays in 1994-95 to 47 per cent in 2001-02 (IBIS E 
412, April 1998:5). There is also an increasing trend for corporatised government 
businesses to contract-out maintenance and construction work. This increases the share 
of engineering work being undertaken by the private sector.  
 
Approximately 15-20 per cent of the engineering industry’s output is provided by 
foreign owned firms. It should be noted that there is considerable overlap by firms in 
the between Non-Residential and Engineering Construction markets. The key foreign 
controlled firms include, Leightons, Concrete Constructions, Baulderstone Hornibrook, 
AMEC Constructions, Fletcher Challenge, and Barclay Mowlem. The participation of 
foreign firms in both the Non-Residential and Engineering markets is indicative of the 
fact that construction project management and technical engineering skills are 
internationally traded services.  
 
Some of the major private Engineering Construction firms are listed in Table 8 below. 
 
 
Table 8 Major Private Sector Engineering Construction Firms  
 
 Percentage of Engineering Market  
Leighton and Theiss Contractors 10 
Transfield 5 
John Holland 5 
Barclay Mowlem 5 
Baulderstone Hornibrook 3.4 
 
 
6. Research and Development on Construction 
 
An important source of innovation and productivity growth is industrial Research & 
Development. Data is available for both R&D on construction activities (Construction 
classified as a socio-economic objective) and R&D by the construction industry. The 
distinction is made since not all R&D on a particular activity is conducted by firms in 
that industry; as for example, occurs when government organisations such as the CSIRO 
and higher education institutions undertake work on a broad range of activities and 
industries. According to the ABS, building materials manufacturers might also classify 
some of their R&D activities as pertaining to construction activity. (Mr Derek Byars, 
ABS R&D section).  
 
Table 9 indicates that Total R&D expenditures on Construction (as a Socio-Economic 
objective) in 1996-97 was $113.9 million or 1.3 per cent of total Australian R&D 
expenditures of $8.7 billion. It also records the sources of funding for Construction 
R&D. Of significance is the steady increase in private Business expenditure on R&D, 
which comprised 39 per cent of total construction expenditure in 1996-97. This 
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compares with 47 per cent for total business expenditures as a proportion of total 
Australian R&D. In 1996-97 total expenditure on Construction comprised only 1.32 per 
cent of total R&D expenditures. The expenditure on R&D for construction is 
significantly lower than the construction industry’s share of total GDP, which is around 
6.5 per cent.  
 
The comparatively low expenditure on R&D by private business in the construction 
industry is partly a reflection of the small average size of firm in this industry. This 
follows from the fact that R&D expenditure is strongly and positively associated with 
increases in firm size ( IC/DIST, 1997:117). This in turn, reflects the larger financial 
resources, the greater capital intensity of production in larger firms and the bases of 
competition, which are focussed on product and process innovation amongst larger 
capital intensive firms.  
 
 
Table 9 R&D Expenditure on Construction (Socio-Economic Objective),  
$ millions 
 
 Business Common-
wealth 
State Higher 
Educ.
Private
Non-Profit
Total
Const.
Const. R&D as a 
Percentage of Total R&D 
1992-93 25.7 28.5 10.2 38.5 .325 103.3 1.63 
1994-95 34 24.3 6.8 27.7 1.3 94 1.28 
1996-97 45.1 28.9 6.96 32.25 .701 113.9 1.32 
Source: derived from ABS Cat. No. 8112.0  
 
 
Table 10 Construction Industry and Total Business Expenditure on 
Construction R&D. 1996-97 $ millions 
 
 Construction Industry  
R&D 
Total Business R&D 
Expenditure on Construction  
1996-97 16.26 45.062 
Source: ABS Cat. No. 8112.0 (unpublished data) 
 
 
As noted in the introduction to this section, not all expenditures on an activity are 
conducted by businesses classified to that activity. Table 8 shows that of total Business 
R&D expenditure of $45 million in 1996-97 only $16 million or 36 per cent of total 
Business R&D was conducted by businesses classified to the construction industry. The 
most likely source of non-Construction industry spending on construction R&D is the 
building materials industry.  
 
These results provide strong support for the anecdotal observation that a major source of 
productivity growth for the construction industry is improvements to processes and 
products in inputs from manufacturing and services industries.  
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7. The Construction Industry’s Linkages With Other Industries 
 
There are a variety of important linkages or interdependencies within a modern 
industrial economy. Some of these include, inter-industry technology flows, inter-
industry flows of skilled labour and inter and intra industry flows of goods and services. 
These interdependencies arise from two fundamental and interrelated economic forces. 
The first is the incremental growth of inter and intra-industry specialisation induced by 
the diverse advantages afforded to firms from the division of labour. These advantages 
include productivity gains arising from increasing scale of plants, employment of more 
specialised and dedicated equipment and more specialised labour and management. The 
effect of increased specialisation, or the incremental tendency for firms to narrow the 
range of commodities they produce, is that firms increase the proportion of their inputs 
sourced from other firms. The second factor leading to increased interdependency is the 
growth in the variety of goods demanded by consumers as their per capita income rises. 
This increase in the variety of goods demanded leads directly to an increase in the 
number of industries within the economy (Toner 1998, forthcoming).  
 
These interdependencies are crucial to explaining the performance of particular 
industries such as the productivity growth of a particular industry, since the efficiency 
of supplying industries determines the quantity, quality and price of inputs to the 
purchasing industry. Moreover, the growth of a particular industry is tied directly to the 
rate of growth of the industries which purchase its output.  
 
7.1 Input-Output Structure of the Building and Construction Industry  
 
One measure of the interdependency within an economy is gained from input-output 
statistics, which measure the inter and intra-industry flows of goods and services within 
the economy.  
 
Table 11 shows the value and proportion of inputs to the construction industry from 35c 
industries (intermediate usage) and from Wages, Gross Operating Surplus (gross 
profits) and Other expenses for 1993-94. The Table is important in highlighting the 
significant interdependencies the Construction industry has with a very great number of 
manufacturing and service industries. 
 
These interdependencies are examined in more detail in Figures 13 and 14. (Note that 
the percentages in Figure 13 correspond to percentages in the third column of Table 11 
that are  than 1 per cent).  
 
The 1993-94 National Input-Output tables provide estimates of Direct and Total 
Requirements Coefficients for the Building and Construction Industry. Direct 
Requirements Coefficients measure the proportion of inputs from different industries 
and other inputs such as labour required to produce a given quantum of Construction 
industry output. Total Requirements Coefficients measure the inputs required to 
produce a given quantum of output from the Construction industry taking into account 
the successive rounds of production induced by the initial increase in Construction 
industry output. (In technical terms the Total Requirements Coefficients is an open 
AEGIS 
186 
inversion of the A matrix, which includes only production induced effects and excludes 
the household sector or consumption induced effects).  
 
Figure 13 indicates the ten industries which individually contribute one per cent or more 
of the inputs to the construction industry. 46 per cent of the inputs directly required to 
produce the output of the construction industry are sourced from other industries. (The 
following data is derived from tables based on the direct allocation of competing 
imports). These ten industries supply 40.8 per cent or $40.8 dollars in every $100 of 
construction industry inputs. Of this 23 per cent or $23 dollars in every $100 of 
Construction industry output is sourced from manufacturing industry. The remainder of 
the value of output represents other inputs such as direct labour input and gross 
operating surplus. Direct labour requirements are relatively low for the Construction 
industry comprising 23.14 per cent of inputs. (Additional comment on this topic is 
provided below). The most important direct inputs for the construction industry are:  
 Non-metallic Mineral Products 8.7 per cent (cement, bricks, glass, and roofing tiles) 
  Fabricated Metal Products 5.8 per cent (concrete mesh and steel girders, nuts bolts, 
corrugated iron) 
 Property and Business Services 7.3 per cent (Architectural, Surveying and 
Engineering, and Hiring and Leasing of Plant & Equipment)  
 Other Machinery and Equipment 3.8 per cent (air conditioning, lifts/elevators, pumps 
and compressors, back hoes, tractors, dozers, cranes)  
 Wood 3.6 per cent  
 Wholesale 3.1 per cent 
 Transport 2.8 per cent. 
 
Taking into account successive rounds of production induced within the intermediate 
inputs sector, Figure 14 reveals that a much broader range of industries have significant 
linkages with the Construction industry. Sixteen industries contribute one per cent or 
more of the total inputs required for the Construction industry’s output. The main inputs 
are Property and Business Services 12.4 per cent; Non-metallic Mineral Products 10.2 
per cent; Fabricated Metal Products 7.5 per cent; Transport 5.7 per cent; 
Finance/Insurance 4.9 per cent; Wood 4.8 per cent; Other Machinery and Equipment 4.6 
per cent and Basic Metal Products 4.2 per cent. (Unfortunately, the Total Requirements 
table cannot be used to calculate the proportion of inputs sourced from different 
industries used in the output of a particular industry). 
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Table 11 Intermediate and Total Inputs to the Construction Industry  
(Direct Allocation of Imports) 1993-94  
 
 Direct 
Allocation 
$ millions 
Percentage of 
Intermediate 
Usage
Percentage of 
Total Inputs
to Const.
Agriculture & hunting  39.6 0.16 0.08
Forestry & fishing 17.5 0.07 0.03
Mining 383.8 1.59 0.74
Meat & dairy products 10.1 0.04 0.02
Other food products  5.3 0.02 0.01
Beverages & tobacco products 8 0.03 0.02
Textiles 111.9 0.46 0.21
Clothing & footwear 4.9 0.02 0.01
Wood & wood products 1897.1 7.86 3.64
Paper, printing & publishing 167.4 0.69 0.32
Petroleum & coal products 248.6 1.03 0.48
Chemicals 420.8 1.74 0.81
Rubber & plastic products 240.5 1.00 0.46
Non-metallic mineral products 4555 18.88 8.74
Basic metals & products 560.2 2.32 1.08
Fabricated metal products 3038.3 12.59 5.83
Transport equipment 49.7 0.21 0.10
Other machinery & equipment 1998.4 8.28 3.84
Miscellaneous manufacturing 103.2 0.43 0.20
Electricity, gas & water 157.7 0.65 0.30
Construction 43.6 0.18 0.08
Wholesale trade 1603.2 6.65 3.08
Retail trade 211.7 0.88 0.41
Repairs 969 4.02 1.86
Accommodation, cafes & restaur.  105.2 0.44 0.20
Transport & storage 1441.6 5.98 2.77
Communication services 229.9 0.95 0.44
Finance & insurance 1414.5 5.86 2.71
Ownership of dwellings 0.00 0.00 0.00
Property & business services 3823.1 15.85 7.34
Government administration 177.8 0.74 0.34
Education 1.9 0.01 0.00
Health & community services 10.8 0.04 0.02
Cultural & recreational services 2.3 0.01 0.00
Personal & other services 73.7 0.31 0.14
Intermediate usage 24126.3 100.00 46.31
Wages & salaries 12055.8 23.14
Gross operating surplus 12072.0 23.17
Other* 3845.9 7.38
Total 52009.8 100.00
Source: derived from ABS Cat. No. 5209.0 
*comprises mostly imports and taxes 
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7.2 Comparison of the Input-Output Structure of Construction With Other Industries  
 
Since the 1940’s following Professor Colin Clark’s tripartite division of the economy 
into Primary, Secondary and Tertiary (Service) industries, construction has been 
classified as a Service industry (1940). This classification has always been problematic, 
especially for construction. The input-output structure of the Building and Construction 
industry reveals that it represents something of a hybrid. It has some of the distinctive 
features of manufacturing industry, especially the relatively high proportion of 
intermediate inputs and comparatively low proportion of inputs from wages and 
salaries. Around $46 in every $100 of total inputs for construction is sourced from other 
industries. Many Service industries derive around 25-35 per cent of their inputs from 
other industries. Education sources only 7 per cent of its inputs from other industries. 
The corollary of the low usage of intermediate inputs in the Service industries is a much 
higher share of Wages and Salaries in direct input requirements. The share of Wages 
and Salaries in construction is similar to that in Manufacturing industry, and constitutes 
$23 in every $100 of inputs for the construction industry.  
 
However, the Construction industry also has some of the features of a typical Service 
industry. The Service sector in general also has a comparatively low share of inputs 
sourced from overseas. Construction also has a comparatively low share of imports, 
representing around 5 per cent of inputs. A typical manufacturing industry sources 
around 15 per cent of its direct inputs requirements from overseas. The comparatively 
low share of imported inputs reflects a well rounded domestic manufacturing base in 
building materials, the relatively high rates of ‘natural’ protection afforded to those 
building materials which are bulky, or have a low price/high weight ratio, or for 
technical reasons simply cannot be imported. An example of the latter is ready mixed 
concrete. In addition, many of the services used by the Construction industry, especially 
technical services such as architects, engineers and surveyors are mostly supplied by 
domestic producers. Again, the nature of many of these technical services requires the 
service to be delivered in-person and on-site. This affords a considerable degree of 
encouragement to the domestic supply of these services.  
 
In addition it is typical for Service industries to have a low proportion of inputs sourced 
from within the industry, that is, low intra-industry flows of intermediate inputs. The 
Construction industry derives only eight cents in every $100 of output from the 
Construction industry. (The low share of intra-industry inputs probably reflects 
deficiencies in the ABS data collection for and classification of the construction 
industry. It is important to note that whilst the recorded share of intra-industry 
intermediate inputs is low almost all of the wages share is sourced from business units 
classified to construction, especially subdivision 42 Construction Trade Services. If 
these were recorded as intermediate inputs rather than as primary inputs to production, 
that is wages and salaries, it would follow that the Construction industry does in fact 
have further similarities with the input-output structure of manufacturing. The ABS is 
aware of this deficiency and is attempting to improve the reliability of its input-output 
Construction data.) By comparison the Chemical, Basic Metal Products and Fabricated 
Metal Products industries source 16, 24 and 13 per cent respectively of their inputs from 
within their own industries. (This characterisation of the Service industries is not an 
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Iron Law, as their are some service industries such as Property and Business Services, 
and Finance and Insurance which are comparable with manufacturing in terms of the 
share of their inputs which are sourced internally. Nevertheless, this ‘stylised fact’ does 
apply to large sections of the Service sector such as Health, Education, Personal 
Services, Accommodation and Transport and Storage). 
 
In conclusion, there are some suggestions that the input-output structure of the 
construction industry and its underlying technology and pattern of purchases may have 
greater similarities with manufacturing industry than with a ‘typical’ service industry. 
There are also important differences however. One of these is the project based nature 
of construction in which temporary alliances between purchasers and suppliers and the 
employers and employees are established. This contrasts with the fixed location of 
manufacturing investments, which in turn facilitate longer term relationships and the 
spatial concentration of production and cumulative development of skill and knowledge. 
One important implication of this difference is that the ‘management of innovation is 
complicated because of the discontinuous nature of project-based production processes 
in which there are often broken learning and feedback loops’ (Gann 1998).  
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Figure 14 
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8. Price Movements in Building Materials 
 
Building materials prices are pro-cyclical, rising above the level of general price 
movements in periods of high building activity and falling bellow this level in periods 
of lower building activity. Over the long-run building materials prices are not above 
general price movements as measured by the Consumer Price Index (DIST 1997: 20). 
Nevertheless, the significant fluctuations over the cycle represent an impediment, and 
indeed may contribute to, the cyclical nature of the industry. This is due to the 
abandonment of prospective building projects at the peak of the cycle due to rapidly 
escalating building costs. The pro-cyclical nature of building materials prices is due to a 
number of factors, such as rising production costs as plants are run at near full capacity 
resulting in both increased maintenance costs and higher labour costs as additional, and 
more expensive, night and afternoon shifts are run. Prices are also raised in a building 
boom to compensate for reduced prices and profits in building slumps.  
 
It is interesting to note that the relatively positive performance of building materials 
prices has occurred despite the fact that the market structure of many important 
elements of the construction materials industry is highly concentrated. In most of the 
key building materials the market is an oligopoly with 2-5 manufacturers producing the 
bulk of output. The main producers are Boral, James Hardie, CSR, BHP (Tubemakers) 
and the main products are timber, non-metallic mineral products (plasterboard, cement, 
tiles, fibro), copper tubing, electrical cabling, basic steel, fabricated metal products and 
paint. The number of suppliers of certain types of building equipment such as lifts, 
elevators and air-conditioning is also limited. The concentrated market structure of the 
building materials industry is in part explained by the capital intensity and large 
minimum efficient scale pertaining to the production of many building products. It also 
reflects the large scale required to achieve the benefits of vertical integration, such as 
CSR’s investments in the timber industry which encompass softwood and hardwood 
plantations, timber mills, processing of the timber waste through the production of chip 
board and fibre board and application of laminates (such as melamine) to processed 
sheets.  
 
 
9. The Value of Imports and Exports of Construction Services, Technical Services 
and Building Materials 
 
9.1 Introduction 
 
International trade in relation to the construction industry may be divided into 
Construction Services, Technical Services and building materials. As will be made clear 
below there are a number of definitional problems with each of these three activities 
which makes it very difficult to construct precise estimates of international trade in 
relation to the construction industry. 
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9.2 Construction Services 
 
Construction Services are defined as “work on construction projects and installations by 
construction enterprises in locations outside the economic territory of the enterprise. 
This includes all goods and services that form an integral part of construction contracts. 
Goods imported by the enterprise for use in the project are included in the value of 
construction services rather than under goods”. However, there are significant 
difficulties in measuring such services since “much of the construction activity which at 
first glance appears to be cross-border trade in construction services may be the trade of 
foreign affiliates and therefore outside the scope of the services component of the 
balance of payments.” This is because affiliates of foreign construction companies 
“often establish a site office which may be treated as a branch in economic statistics if it 
is set up for twelve months or more...Construction services provided to the client then 
become resident to resident transactions and therefore outside the scope of the balance 
of payments. However, any services provided by the head office to the branch are 
included in the balance of payments.” Similarly, if the foreign business “sets up a 
subsidiary in the client’s country, the subsidiary is a resident entity” (Concepts Sources 
and Methods in Balance of Payments, ABS 1998, paras. 7.17-7.19).  
 
Thus any construction services provided by an established site office or subsidiary of a 
foreign construction company are not included in the balance of payments. Construction 
services, excluding that component of trade in goods integral to the project, consist 
mostly of project management services but may also include architectural, engineering, 
surveying services where these are provided by the company supplying the more 
general construction services. If these architectural and engineering services are 
provided by a separate company they are classified to Technical Services. 
 
 
Table 12 Australia’s Trade in Construction Services ($ Million)  
 
 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 
Credits 49 98 16 105 67 70 52 
Debits 44 44 5 34 28 * * 
Source: ABS 5363.0 
*  $1 million. See discussion below. 
 
 
Australia’s trade in Construction Services is obviously highly volatile reflecting in part 
difficulties in collecting reliable data, the changing fortunes of Australian (and foreign) 
construction companies in gaining work overseas (and in Australia), and volatility in the 
level of investment in construction. Overall, Australia has a balance of payments credit 
in Construction Services. Over the five years from 1991-92 to 1995-96 Australia 
exported $335 million in Construction Services and imported $155 million, resulting in 
a net services credit over the period of $180 million. Advice from the ABS indicates 
that a large proportion of Australia’s Construction Trade Services credits is due to 
Federal Government foreign aid expenditures. Those expenditures on construction 
related aid projects have a high content of Australian construction services, due to the 
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low technical skills base of the recipient countries. (Advice from Mr Frank Bingham, 
ABS Balance of Payments section). 
 
The above analysis of Construction Services debits based on data to 1995-96 has been 
subject to major revision. In 1997-98 the ABS intensively examined Construction trade 
data and concluded that the Construction Services debits in particular have been 
significantly over-estimated. Construction Services were inflated due the mis-
classification of activities, such as services that should have been classified to Technical 
Services or the Service was actually contracted to an Australian company or an affiliate 
of the foreign company and should therefore not appear as a Balance of Payments 
transaction. The value of Construction Services debits is estimated to be less than $1 
million per annum. The implication of this is that Australia has an even higher surplus 
in Construction Services than previously estimated.  
 
On the basis of ABS estimates of Construction Services exports, overseas activity is 
only a very small proportion of the value of the Australian construction industry. 
(Further discussion of construction industry exports is provided below).  
 
9.3 Technical Services 
 
Technical services cover a range of professional services including architecture, 
surveying, engineering and Technical Services (not classified). Engineering services are 
by far and away the largest traded service, with Engineering credits being some five 
times larger than Architecture and Surveying credits combined. It is not possible to 
determine what proportion of Engineering Services are used by the Construction 
industry. Table 13 records the trade in those services, that is Architecture and Surveying 
that are directly linked to the construction industry. 
 
The np (not for publication) applies for confidentiality reasons when the trade is 
conducted by so few firms it may be possible to identify the companies engaged in the 
trade. Advice from the ABS indicates that Australia has a substantial surplus in 
construction related technical services (Advice from Mr Frank Bingham, ABS Balance 
of Payments section). 
 
Unfortunately, these figures do not give a complete account of trade in construction 
related technical services. This is because there is a comparatively large amount of trade 
in Technical Services which cannot be classified to architecture, surveying or 
engineering. These transactions are classified to Technical Services (not classified). 
Australia runs a deficit in this category. It may be noted that Australia runs a modest 
surplus in Engineering Services. 
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Table 13  Australia’s Trade in Technical Services (Construction Related)  
($ Million)  
 
 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 
Architectural   
Credits 10 11 10 16 27 22 40 
Debits 5 1 1 np np np np 
Surveying   
Credits 2 8 12 13 30 22 20 
Debits np np np np np np np 
Source: ABS 5363.0 
 
 
Australia’s trade in Construction related technical services are very small compared 
with the total domestic output of services. In 1992-93 the gross product of Architecture 
and Surveying was $574 million and $262 million respectively (ABS Cat. No.8676.0). 
  
9.4 Building Materials 
 
There are major difficulties in identifying merchandise trade in building materials since 
within ANZSIC and the classifications used for the balance of payments there is not a 
separate classification for the building materials manufacturing industry. Accordingly, 
in constructing data on building materials a classification will be based in part on the 
industry producing the materials, which is largely units within manufacturing industry, 
and on judgements as to the using industry. An example, may assist in illuminating this 
point. Glass, steel, adhesives and paint are extensively traded internationally, but the 
end user may be in the construction industry or in car manufacture or several other 
industries. It would be incorrect therefore, to classify all trade in these products as 
pertaining to building materials. This difficulty may be overcome if the examination of 
trade statistics is done at a very fine level of detail, so that it may be possible to separate 
potential end users among a range of industries. For example, corrugated steel roofing is 
predominantly used by the building industry, whereas, strip-steel is used in canning and 
motor vehicle body panels. Nevertheless, even here there are significant difficulties in 
separating the industry of the end-user.  
 
Adopting the method described above, DIST has estimated the value of exports and 
imports of building materials in 1995-96 at $3.66 billion and $7.6 billion respectively. 
This represents a net trade deficit of $3.9 billion (DIST 1997:52-53). In other words, for 
every $1 of building materials exports, Australia imported over $2 of building materials.  
 
An alternative method of estimating the value of imports used in the Building and 
Construction industry is to derive import values from Input-Output statistics. (The 
method entails subtracting intermediate values from Industry by Industry Flow Matrices 
of Indirect and Direct Allocation of Competing Imports).  
 
Table 14 records that for the year 1993-94 (this is the latest available data), the 
Construction industry imported a total of $2.727 billion of goods and services inputs. 
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Total manufactured imports comprised $2590.7 billion. Manufactured imports 
comprised 95 per cent of total imports. The principal imports were Wood & wood 
products $394m., Chemicals $120m., Non-metallic mineral products $404m., Basic 
metals products $196m., Fabricated metals $376m. and Other machinery & equipment 
$827. Total imports comprised 10 per cent of total intermediate inputs to the 
construction industry. 
 
Table 14 Intermediate Inputs to the Construction Industry (Direct and 
Indirect Allocation of Imports) and Net Imports 1993-94, $ millions 
 Direct 
Allocation 
Indirect
Allocation 
Net Imports 
Agriculture & hunting  39.6 42.2 2.6 
Forestry & fishing 17.5 17.5 0.0 
Mining 383.8 400.8 17.0 
Meat & dairy products 10.1 10.2 0.1 
Other food products  5.3 6.2 0.9 
Beverages & tobacco products 8 8.3 0.3 
Textiles 111.9 172.4 60.5 
Clothing & footwear 4.9 7.1 2.2 
Wood & wood products 1897.1 2291 393.9 
Paper, printing & publishing 167.4 188 20.6 
Petroleum & coal products 248.6 340.5 91.9 
Chemicals 420.8 540.6 119.8 
Rubber & plastic products 240.5 322.4 81.9 
Non-metallic mineral products 4555 4959.3 404.3 
Basic metals & products 560.2 756.2 196.0 
Fabricated metal products 3038.3 3414.1 375.8 
Transport equipment 49.7 49.7 0.0 
Other machinery & equipment 1998.4 2827 828.6 
Miscellaneous manufacturing 103.2 117.1 13.9 
Electricity, gas & water 157.7 157.8 0.1 
Construction 43.6 43.6 0.0 
Wholesale trade 1603.2 1603.2 0.0 
Retail trade 211.7 211.7 0.0 
Repairs 969 970.3 1.3 
Accommodation, cafes & restaur.  105.2 105.9 0.7 
Transport & storage 1441.6 1452.1 10.5 
Communication services 229.9 234.8 4.9 
Finance & insurance 1414.5 1426 11.5 
Ownership of dwellings 0.0 
Property & business services 3823.1 3910.8 87.7 
Government administration 177.8 177.8 0.0 
Education 1.9 1.9 0.0 
Health & community services 10.8 10.8 0.0 
Cultural & recreational services 2.3 2.3 0.0 
Personal & other services 73.7 73.7 0.0 
Total  24126.3 26853.3 2727.0 
Source: derived from ABS Cat. No. 5209.0 
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Using this method gives a significantly smaller estimate of the value of imports than 
that obtained by DIST, which estimated the value of imports of building materials for 
1993-94 at approximately $6.7 billion.  
 
 
9.5 Other Studies of the Value of Overseas Activities of Australian Construction and 
Related Industries 
 
As noted above, the classification system used to estimate the value of exports and 
imports of construction services and building materials is both narrowly defined and the 
classifications are not mutually exclusive. In 1993 the Construction Industry 
Development Agency (CIDA) funded a study to estimate the value of overseas activity 
of Australian construction and related industries. The took a much wider view in 
valuing these activities than the official data and defined the construction industry as 
‘building, civil and engineering contractors, building materials suppliers, building 
products manufacturers, consulting engineers and architects’ (CIDA 1993:1).  
 
The study surveyed 29 Australian construction, technical services and building 
materials manufacturers with overseas operations. As well as the value of work done on 
overseas construction projects this figure also includes output from overseas building 
materials manufacturing plants established or owned by Australian firms. The value of 
turnover from these overseas operations was estimated to be $8 billion in 1992. Only 
$42 million in profits generated from this output was repatriated to Australia in 1992. 
The low level of profit repatriation are attributed to a number of factors. These factors 
include, the necessity to re-invest in overseas operations; investments such as building 
materials products plants and offshore offices of construction companies have a long-
lead time before profits are generated; and the high Australian corporate tax rate 
compared to that in Asia, which creates a “disincentive to repatriation of profits” CIDA 
1993:3). Whilst these factors may have been important at the time of writing the CIDA 
report, it is doubtful whether there is currently the same reluctance to repatriate off 
shore profits to Australia. Certainly the major Australian building products companies 
are reporting an increasing share of their profits, which are declared in Australia as 
sourced from their offshore operations. (An account of the factors leading to export 
success by Australian construction companies is provided below).  
 
 
10. Participation of Domestic and Overseas Firms in the Technical Services and 
Construction Industry  
 
In 1989 the Department of Industry, Technology and Commerce (now DIST) undertook 
a survey to determine the level of foreign penetration of design and construction 
services for major Australian projects. The survey covered 110 projects in the private 
and public sectors with a value of more than $10 million each in the Non-residential and 
Engineering construction industries. A response from 68 projects was received, 
covering 1547 individual service contracts, valued at $4.4 billion. Each of these 
contracts had a minium value of $100,000. The determination of whether a firm was 
foreign owned or controlled was made by the Department according to Australian 
Bureau of Statistics definitions. An overseas controlled firm is one that has 25 per cent 
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or more of the voting shares held by an overseas resident/enterprise, with no equal or 
stronger link to an Australian resident/enterprise. Overseas ownership is where 25 per 
cent of the share capital is held by overseas investors (DITC 1989:6).  
 
The report divided up construction work into three major categories; these were, 
Design, Construction and Turnkey Design and Construction. Design comprised 17 sub-
categories such as architecture, feasibility studies, property consulting, engineering 
specialities (hydraulic, electrical, mechanical, process, structural), multi-disciplinary 
engineering, surveying, and project management planning. Construction included 13 
sub-categories such as, project management, substructure, superstructure, electrical, 
hydraulic, mechanical services fit-out etc. (Turnkey Design and Construction was a 
single category).  
 
The principal findings of the report were that Australian firms secured (in dollar terms):  
 91 per cent of Design/Engineering work 
 81 per cent of construction activity 
 37 per cent of turnkey design and construction activity 
 
Within Design/engineering work Australian firms secured (in dollar terms): 
 82 per cent of Feasibility Studies 
 46 per cent of Property Consulting 
 63 per cent of Multi-disciplinary Engineering 
 34 per cent of Planning & Design/Other  
 
 Within Construction work Australian firms secured (in dollar terms): 
 only 72 per cent of Project management  
 
The report found a higher participation of Australian firms in public sector projects (85 
per cent ) compared to private sector projects (72 per cent). This was especially marked 
in turnkey projects where 75 per cent of the value of public sector turnkey projects went 
to Australian firms compared to only 14 per cent of private sector firms.  
 
The report also analysed the distribution of domestic and foreign firms’ share of 
Engineering and Non-Residential construction. The overall Australian share of Non-
Residential construction was 82 per cent and 73 per cent for Engineering construction. 
For Engineering construction: 
 the Australian share of Engineering design services was low at only 60 per cent. 
Especially low values were recorded for Feasibility studies (36 per cent), Hydraulic 
Engineering (30 per cent), Structural engineering Plan & Design Services/Other (13 
per cent).  
 The Australian share of Construction services was 83 per cent. Low values were 
recorded for Project Management (40 per cent), Hydraulic services (26 per cent) and 
electrical services (58 per cent).  
 The Australian share of Engineering Turnkey projects was 34 per cent.  
 
 For Non-Residential Construction: 
 Australian firms had 96 per cent of design services 
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 Australian firms had a high share of Construction services, with an average of 80 per 
cent for these services 
 
The study also examined possible differences in the Australian share of large projects 
(greater than $200 million) or smaller projects. The study found there was no significant 
difference in the participation of Australian companies based on the size of project.  
 
Whilst the report is valuable in providing a very detailed (if somewhat dated) statistical 
picture of the distribution of Australian firms’ participation in different categories of 
construction activity, unfortunately, the report does not explain the results. In this 
preliminary Background paper two observations may be made to explain these results. 
Firstly, the low participation of domestic firms in large scale private sector turnkey 
projects has been examined by a Commonwealth Parliament House of Representatives 
Standing Committee Report, The North West Shelf. A Sea of Lost Opportunities (1989). 
This report concluded that an important reason for low participation was “the 
domination of the high technology aspects of the construction industry by US and 
European multinationals’ (House of Representatives Standing Committee Report 
1989:109). The fact that many large turnkey and resource projects are foreign owned 
also leads to the employment of many overseas engineering companies engineers; only 
30 per cent of engineers working on the NW Shelf were Australian (House of 
Representatives Standing Committee Report, 1989:51). This has led to tenders and 
specifications being written in a manner that Australian companies find difficult to 
comply with (House of Representatives Standing Committee Report, 1989:48). Other 
factors include inability by Australian firms to form consortia and inadequate project 
management skills (House of Representatives Standing Committee Report, 1989:71).  
 
Further, there are also important linkage between overseas manufacturing and 
construction firms. One of the reasons advanced for the international success of Korean, 
Japanese, American, U.K and French construction companies is the close commercial 
ties between firms in these industries. (In the case of Korean chaebol and Japanese 
kiretsu these manufacturing and construction firms have a common ownership). 
Especially in Engineering construction and resource development and processing 
projects, which may have a high share of sophisticated manufactured inputs, these 
inputs will be sourced from manufacturers in advanced industrialised nations (Seymour 
1997:170-172).  
 
The Industrial Supplies Office (ISO) has confirmed the predilection amongst both 
foreign and domestic companies and technical services staff to specify overseas 
building materials and fixtures supplies. The ISO also notes the disadvantage of 
domestic building materials and engineering supplies manufacturers competing against 
larger overseas suppliers due to the latter’s much greater marketing budgets. This 
marketing not only takes the form of glossy brochures and videos, but also includes site 
visits by technically trained marketeers to sell the merits of overseas supplies. 
Frequently, there is no technical difference in the quality of overseas and domestic 
supplies, and on occasion the domestic goods are superior. The ISO, which has been 
working for two year with the Olympic Co-ordination Authority, cites a number of high 
profile successes at Olympic construction sites where it has turned-around supplies that 
would otherwise have been directed off-shore. 
AEGIS 
200 
 
 
11. Factors Leading to Export Success for Construction Firms 
 
11.1 Background 
 
There have been a number of studies of the factors leading to export success for 
Australian and other construction companies (Seymour 1987;CIDA February, May 
1993). The CIDA studies have also examined the impediments to export success 
confronting Australian construction companies, given the particular features of the 
industry’s structure.  
 
11.2 Benefits for Construction Companies of Exports 
  
There are considerable benefits to firms in exporting. These include: 
 avoiding strong volatility in the level of construction output in Australia by gaining 
access to overseas construction markets. This in turn, has a number of advantages in 
terms of improved certainty of cash flow and investment amortisation 
 increasing output and gaining the advantages of increased scale for the firm 
 exposure to different technologies, standards, building techniques and products from 
overseas experience improves the technical and managerial competence of a firms’ 
employees. This experience translates into improved performance in the Australian 
construction market 
 success in overseas markets may be cumulative. Certainly, there is a strong bias in 
the demand for international construction services for firms which have an 
established international experience.  
 
11.3 Export Success Factors  
 
The criteria used by the private sector in selecting competing bidders for construction 
contracts varies across countries, but generally includes: 
 recognised expertise in similar or related projects 
 price, quality, timing - with all three factors equally weighted 
 attractive finance package arranged by the constructor to fund all or part of the 
project, such as BOOT projects, and competitive payment scheduling for other 
projects  
 strong company balance sheet to minimise the risk of the construction company’s 
failure during construction  
 technological innovation in project design and construction  
 local experience and familiarity with local business 
 local content and technology transfer can be important for public sector projects  
 demonstrated capacity to mobilise resources (CIDA May 1993: 17-22). 
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Australia’s strengths in exporting include: 
 
Price 
Australian firms are competitive on price against other competitors from the US, Japan 
and Europe (CIDA 1993 February:11) 
 
Technology 
CIDA reports that ‘no significant problems were offered by [Australian] firms with 
uncompetitive or inappropriate technology’ (CIDA February 1993:11). This finding 
could well reflect the fact that in the type of projects in which Australian companies are 
successful, technology may not be a problem; though the report did not canvass possible 
technology gaps preventing success in other segments of the construction market. These 
comments are pertinent given the evident gaps in domestic firms’ abilities in 
engineering construction and other aspects highlighted previously.  
 
Local Presence 
Australian construction firms are increasingly committed to long-term relationships in 
prospective markets, such as the establishment of site offices, which may have to be 
funded for several years before a contract is won. There is however, always scope for 
improving local business relations and cultural sensitivity (CIDA 1993 May:44). 
 
Relevant Specialisation  
Australian firms have expertise in a range of experience and specialisations such as 
engineering, project management, working in remote building sites and rail 
construction. 
 
11.4 Impediments to Australian Construction Exports  
 
Size of Construction Firms 
By international standards even the largest Australian constructor is a small enterprise. 
The comparatively small size of even major Australian construction companies reflects 
largely the relatively small size of the Australian construction market. This makes it 
difficult for Australian firms to demonstrate the same experience and financial strength, 
and project the same marketing power as the largest US, Japanese and European firms. 
Financial strength and the capacity for financial engineering is a particular disability for 
smaller firms.  
 
Government Support 
Australian construction companions are of the view that Australian government 
assistance to construction exporters is less than that provided by other governments to 
their exporters. Specifically, ‘companies were in agreement that the Australian Aid vote 
should be tied more effectively to the supply of Australian products, services and 
technology’. Whist Australian Aid is involved ‘in comparatively small number of 
overseas projects...their profiles generally higher than privately funded projects’ (CIDA 
February 1993:13). Improvements to DIFF and EFIC were also recommended. 
Improvements to Austrade’s knowledge of the industry and its needs was also sought 
(CIDA February 1993:13). The significance of Government support in the success of 
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construction companies varies across nations, though it is argued to be important in the 
case of Japanese, Korean, and French firms (Seymour 1987).  
 
Ability to Form Consortia 
A key competitive factor for contractors is the ability to establish and manage alliances. 
These alliances are essential to provide for the range of specialisations required on large 
projects, to have the financial strength for large projects and to spread risk CIDA notes 
‘it appears to be a national trait for Australian enterprise to go it alone in export 
markets...In contrast, it is natural for the Japanese to co-operate. It is also natural for 
European contractors, their governments and equipment suppliers to co-operate(CIDA 
May 1993:vii). Moreover, even the largest international constructor is to some degree 
specialised in the type of work they undertake, so forming consortia is a prerequisite for 
many projects.  
 
Inadequate Linkages Between Australian Firms 
Seymour (1987) has argued that one of the success factors in UK, Japanese, Korean, 
French and US construction companies is that the non-construction multinational firms 
in these respective countries undertake a large amount of foreign investment, such as 
resource projects, setting-up manufacturing plants or infrastructure investments. These 
projects require large construction inputs. The direct and indirect linkages between these 
firms provides advantages and opportunities. Seymour notes for example that ‘US 
contractors may generate substantial demand from US client overseas operations since 
US industry has an extensive worldwide spread, US industries supporting construction 
are generally capital intensive that have given US contractors a significant advantage 
particularly in petrochemical and power construction. Demand for US consultants is 
high and may provide additional advantages’ (Seymour 1987: 170). 
 
A CIDA study of the overseas business activity of Australian construction firms found 
‘there could be much greater vertical “pull-through” of Australian goods and services 
between the professions (design, engineering, construction management), construction 
contractors and building product manufactures. The formation of such ‘co-operative 
alliances...will contribute to a stronger bidding performance (CIDA 1993 February:10). 
‘Consultants, contractors, and product manufacturers generally agreed that they did not 
work as effectively together on overseas projects as did their competitors. Most felt that 
this was an area where...CIDA may be able to provide a more effective linking 
mechanism’ (CIDA February 1993:3).  
 
The lack of linkages with Australian suppliers may be a competitive disadvantage, in 
terms of demonstrating a capacity to quickly mobilise resources, ensuring a willingness 
by suppliers to adapt to particular needs and pass-on the latest technologies.  
 
More generally, there may be inadequate linkages between Australian construction 
firms and Australian multinationals in terms of the passing-on to Australian firms of 
construction work related to their overseas investments.  
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12. Some Issues 
 
12.1 Volatility  
 
As demonstrated above the output of the construction industry is subject to very 
considerable volatility. There are a large number of costs arising from this output 
instability. Some of these include:  
 the necessity for companies to expend resources on monitoring fluctuations and 
developing and implementing strategies to sustain business viability over the cycle 
 difficulty maintaining training rates, especially skilled tradespersons. This mainly 
arises because it is difficult for builders to maintain employment of a building 
apprentice over the full four years of most building apprenticeships. The cycle of 
construction output is shorter than the term of an apprenticeship so that an apprentice 
taken on at the peak of the cycle or entering the peak will still be in their third or 
fourth year as the cycle enters a significant downturn.  
 The volatility in output also leads to a loss of experienced skilled workers. The BIE 
has found that ‘instability in demand led to high turnover of both skilled staff and 
subcontractors and this not only increased the cost of on-the-job training, but reduced 
the quality of work associated with use of less experienced workers. The reasons 
advanced for the alleged high turnover was a preference for greater stability in 
employment. In general, securer jobs are preferred over less secure ones and the 
greater the uncertainty in incomes the greater the premium necessary to attract staff. 
These reasons can explain the industry observations that a significant proportion of 
skilled technical staff who are put off in a downturn do not return to the industry 
when levels return to normal’ (BIE 1990:29).  
 IBIS has found an inverse relationship between productivity (as measured by output 
per person per hour) and construction industry cycles. Productivity peaks in troughs 
of activity and falls at the peak of activity. This is due to a range of factors, but a 
necessity to engage lower quality labour and subcontractors is important (IBIS 1998 
X4100 Constrcution:23). This decline in productivity imposes costs on the individual 
purchaser and the economy in general. 
 difficulties for industries supplying inputs to the construction industry. The large 
instability in output imposes costs on building supply companies and technical 
services when the construction industry goes into a slump and leads for example to 
under-utilisation of capacity for manufacturers.  
 imposing costs on the purchasers of construction output and the economy in general, 
when construction labour and materials costs rise and productivity falls at the peak of 
the construction cycle 
 comparatively high rates of bankruptcy and other financial failure on the part of 
construction companies which imposes costs on purchasers of construction output 
through failure of builders to complete projects (BIE 1990:20). It is possible for a 
consumer to insure against the eventuality of builder failure, though the premiums 
represent a costs and not all of the costs are insured. Other non-insured costs include, 
additional time and expense incurred by the contractee to engage a new builder.  
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12.2 Supply of Skilled Trades Labour 
 
Aside from volatility and its affect on training there are a number of other long-standing 
concerns regarding the adequacy of training and supply of skilled trades labour for the 
construction industry. These include, the increasing specialisation of tasks and skills 
within the industry associated with the continual expansion of the subcontracting 
system, which makes it difficult for a builder to expose an apprentice to a sufficiently 
broad range of work required to produce a rounded and multi-skilled building 
tradesperson. This has a number of adverse consequences. Building apprentices and 
tradespersons such as carpenters and bricklayers who have been engaged in a narrow 
range of tasks have difficulty understanding the broad scope of the construction tasks to 
which they contribute, which means they often require higher levels of supervision, they 
cannot identify and correct faults in the work of other tradespersons and find it difficult 
to adapt if conditions or specifications differ across projects. Further, because of their 
specialisation they have lower intra-industry mobility than multi-skilled tradespersons. 
Traditionally, multi-skilled tradespersons transferred from one segment of the 
construction industry to another depending on movements in the cycles within the 
construction industry. For example, a carpenter could be employed on a housing site in 
a pick-up in residential construction and then as activity declined in this segment, find 
employment as a form-work carpenter in the Non-Residential sector. The lower intra-
industry mobility has the effect of increasing labour shortages within the industry as a 
whole.  
 
There has also been a sustained decline in construction apprenticeships, with no 
significant recovery since the 1990-91 recession. In NSW for example, new 
construction apprenticeship starts were the lowest in twelve years (DEETYA, March 
1998: 42). A major cause of these sustained low training rates has been a long-term 
trend for traditional employers of apprentices, especially larger corporations and 
government departments and utilities to withdraw from the employment of apprentices. 
Within the public sector the primary cause of the decline in apprenticeship intake has 
been the corporatisation of state utilities. Government utilities and larger private 
corporations are increasingly out-sourcing their demand for skilled trades labour to 
labour-hire companies. Labour hire companies undertake minimal apprentice training 
(Marshman 1996). Some idea of the significance of these trends is that in the mid-1980s 
the NSW government engaged ten per cent of the State’s total annual intake of new 
building apprentices. By the mid-1990s this had decline to one per cent (Toner 1998).  
 
The implication of this decline in public and private sector building apprenticeship 
training is that skill shortages are currently being experienced for construction trades in 
NSW and Victoria (DEETYA, March 1998), and these shortages may worsen in the 
medium to longer term. 
 
12.3 Reduction in Professional Skills Base of the Public Sector 
 
The Institute of Engineers, Australia (IEA) has identified a number of important 
concerns for the construction industry arsing from the sustained reduction in the 
professional skills base of the public sector. The IEA has identified a consistent long-
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run decline in the employment and training of professional (tertiary qualified) engineers 
within the Australian public sector. The primary cause of this decline is the privatisation 
and corporatisation of public utilities, which previously employed the majority of 
practising engineers within the public sector and the increasing propensity to contract-
out engineering work previously undertaken within the public sector. These 
developments are of particular importance to the construction industry as the majority of 
engineers employed in the public sector have construction related qualifications, such as 
civil engineering, and work on Non-Residential and Engineering construction projects 
funded by Commonwealth, State and Local Governments and public utilities and public 
business enterprises. As an example, Table 15 records the decline in employment of 
professional engineers in the NSW public sector between 1985 and 1995.  
 
 
Table 15  Employment of Professional Engineers in the NSW Public Sector 
 
 Electricity Roads Water Public Service Total % change 
1985 980 503 470 860 2813  
1995 610 430 420 580 2040 -27.5% 
Source: derived from IEA (1996:41) 
 
There are a number of important implications for the construction industry from this 
significant decline in public sector employment of professional engineers. The first 
entails the deterioration in the skills base in the public sector. The IEA has argued that it 
is ‘vital for government to retain sufficient technical knowledge and skills to enable it to 
be able to interact effectively with the private sector’. Corporatisation and privatisation 
and increased reliance on contracting-out of technical skills and the consequent 
reduction in staff levels and has resulted in a change in the primary function of 
engineers in public utility and infrastructure agencies from the actual design, 
construction, operation and maintenance of utilities and infrastructure to a new role of 
contract management. The reduction in actual “hands-on” engineering work however, 
means that over the medium term even this reduced role, may not be sustainable (IEA 
1996:2). In particular, without the in-house retention of expertise which derives from 
undertaking the type of engineering work that is currently being contracted out, there 
will be an incremental reduction in the ability of the agency to plan infrastructure 
requirements; specify these needs in tender documents; evaluate competing tender bids, 
especially where these involve different technologies for achieving the same end; 
manage contracts and evaluate the performance of the contractor (IEA 1996:20).  
 
A similar argument has been made by the Australian Council of Building and Design 
Professions Ltd (ACBDP). As result of corporatisation of government activities and 
accompanying contracting-out of engineering and design work and the trend towards 
devolution of purchasing decisions from central agencies to individual departments, 
‘Commonwealth and State Governments are effectively losing a significant and 
cohesive source of design and construction management expertise. Many government 
agencies also do not have the capability to manage their own programs...There is a need 
to retain a centralised public works authority at state and federal levels, to oversee total 
asset planning and management of the capital works process and to provide policy 
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advice and other community service obligations (eg setting standards, monitoring, 
facilitating and regulatory services) to government (ACBDP 1994:1).  
 
This implies that the trend towards more publicly funded construction work being 
undertaken by private firms will be sustained or even accelerate. It also implies that the 
engineering functions previously undertaken by the public sector will be undertaken by 
the private sector. Specifically there may be increased reliance on the private sector for 
design and project management skills, especially in Engineering projects. More 
generally, the public sector may become more reliant on the private sector for the 
provision of turn-key projects, in which the contractor provides the complete suite of 
technical, management, financial and construction skills. This may even extend to the 
contracting out of increasing amount of monitoring of public assets to determine repair 
and replacement options; identification of utility and infrastructure new construction 
needs; drafting of tenders; assessment of competing bids; and, contract supervision. 
 
However, it is possible there may not be a smooth, seamless transfer of responsibilities 
from the public to private sectors. This is because ‘[r]educed employment opportunities 
in the public sector have meant the loss of some training opportunities, since recent 
graduates in engineering frequently worked for three to five years in the public sector 
before moving to the private sector’ (DEETYA, March 1998: 10-11). The public sector 
was and remains (though of declining significance) an important source of employment 
for recently graduated engineers, with the experience gained in utility and infrastructure 
projects an essential source of engineers’ on-the-job learning. The IEA has expressed 
considerable concern at the reduction in training opportunities and reduction in skills 
development for the medium term technological capacity of Australia (IEA 1996:22-
23). 
Moreover, there has not been a compensating increase in private sector training of new 
graduates, rather there has been a reliance on existing stock of experience engineers.  
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